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GOLD CASTING.—WITH SPECIAL REFERENCE TO 
CAST GOLD INLAYS 


By JOHN S. SHELL, B.S., San Francisco, California 


ing to the technic of gold casting, 

this problem must be of considerable 
importance to the dental profession. ‘The 
articles which have been published, al- 
though prolific, seem to be somewhat in- 
adequate and at times even contradictory. 
The following data, Table I, (concern- 
ing inlay casting) have been collected, 
and indicate the divergence of the results 
in regard to shrinkage in centimeters for 
a casting one centimeter long. 


Jing’ from the literature pertain- 


TABLE I 
Shrinkage 

Ward (1) .0032 cm. 

Hot flask .0016 cm. 
Lane (2) Cold flask .0164 cm. 

1/100 lb. 

pressure 020 cm. 
Price (3) 514 lb. 

pressure cm. 

Hot mold .0032 cm. 

Cold mold .0120 cm. 


Van Hom (4) With wax 


expanded -.0042 to-.0104 cm. 


These conditions would seem to indi- 
cate that further data are necessary for 
a complete understanding of the problem. 
The discussion seems to center for the 
most part around the cast gold inlay, and 
it appears that this would be the place 
to make the initial investigations. 

The problem seemed at first sight to 
be one of expansion and contraction of 
the materials used in the casting proc- 
ess. In order to have a thorough under- 
standing of the final result obtained, 
the magnitude of the error introduced in 
each step must be determined. 

For this work, it was necessary to ol- 
tain apparatus capable of measuring the 
dimensions of a casting with sufficient 
accuracy to determine the small changes 
in size occurring during the process of 
preparing the inlay. 

A steel bar with cavities machined in 
it was used in place of a tooth. Due to 
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the fact that the coefficient of expansion 
of steel is of the same order of magni- 
tude as that of gold at normal tempera- 
tures, its use eliminated such minute 
temperature control as would otherwise 
have been necessary. The cavity used 
in the measurements was 1.6 cm. x 0.5 
cm. x 0.5 cm. It was found to have 
a measurable shrinkage, and the readings 
were easily made on each end of the 
casting. It was difficult to obtain an in- 
strument for measurement of a casting 1.6 


cm. long, so it was found that the casting 
could be conveniently measured by plac- 
ing it in the cavity and measuring the 
shrinkage on each end. This was done 
with a single Leitz microscope with mi- 
crometer eyepiece, mechanical stage, and 
vertical illuminator. With this combina- 
tion, an accuracy of approximately 
0.0001 cm. could be obtained, which was 
more than sufficient for this problem. 
Castings were then made for the cavity, 
varying the technic of casting so that 
the methods described in the literature 
were followed as closely as_ possible. 
This was often difficult, due to inadequate 
descriptions of the individual technic. 
This gave the relative values of the dif- 
ferent methods which depended on a 
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number of variables throughout the cast- 
ing process. Some of these values are 
listed in Table II. In order to obtain 
these results, different casting devices 
were used. For cold mold casting the 
centrifugal machines were used, includ- 
ing the Hollenbeck, Roach, and Munson. 
with the same results. For casting in 
a hot mold the Burns, Taggart, and the 
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TABLE II 
All contractions in c.m. per c.m. 
No. Contrac-  Aver- 
tion age 
Castings made by Dr. i} .0166 
T. Craig using method 2 0175 
described in previous 3 0175 
article® (Hot mold) 4 0169 
4 .0169 
5 0172 0172 
Same method as above 1 .0200 
using cold mold and 0206 
Hollenbeck casting 3 0196 
machine. 4 0199 
5 0200 
Same method — used, 1 0270 
purposely over-heating 2 0262 
alloy. (Casting badly 3 0255 
warped.) 4 0262 
5 0258 
Using warm __invest- 1 .0166 
ment. Difficulty in 2 0175 
measuring to 3 
warpage. Results un- 
reliable as they do not 
0170 


check. 4 


“Unpublished at date of writing. 


ung 
Fig. 1 


200 


170 


Shell—Gold Casting.—With Reference to Cast Gold Inlays 189 


TABLE III 
No. Contrac- Aver- 
tion age 
Shrinkage of wax from 1 0025 
40 degrees C. to 15 2 0023 
degrees C. Sample 3 .0020 
No. A. 4 .0020 
.0023 0022 
TABLE IV 
No. Contrac- Aver- 
tion age 
Shrinkage of setting 1 .0017 
of investment. Sample 2 0017 
No, 1. 3 OOLS 
4 0015 .0016 
TABLE V 
No. Contrac- Aver- 
tion age 
Shrinkage of burning 1 .0032 
out wax. Sample No, 1 Z .0035 
Sample No. A. 3 .0032 
4 .0030 .0032 


TABLE VI 


No. Contrac- Aver- 


tion age 
Expansion of invest- 
ment on heating to cast 
by pressure.  Calcu- 

lated from Table II. .0028 

VII 

No. Contrac- Aver- 

tion age 
Contraction of gold 
from liquid to solid. 
I:ffect of over-heating 
metal, Calculated from 

Table IT. 0086 


bell were used. The bell being the 
easiest to operate was used for the ma- 
jority of the castings. J. F. Steffan pre- 
pared an apparatus for measuring the 
pressure exerted on the metal by this 
method, and found it to vary consider- 
ably depending on the size of the gold 
button, the temperature of the metal, and 
the personal equation introduced in ma- 
nipulating the bell. The effect of the 


variation in pressure had no noticeable 
effect on the casting, however. 

The next step was to determine the 
reason for the variations in the dimen- 
sions of the final casting. This required 
an investigation of the steps in the pro- 
cedure. This was accomplished by 
measuring the changes in dimensions 
during the following steps: 

1. Cooling the wax, Table III, 2. 
Setting of investment, Table IV; 3. 


Fig. 2 


Burning out of wax, Table V; 4. Heat- 
ing of investment in casting, Table VI; 
5. Solidification and cooling of an alloy, 
(a) liquid to solid, Table VIT; (b) 
solid at 1064 degrees te 20 degrees 
Centigrade, Table VII. 

The effect of the cooling of the wax 
was determined by carving a wax model 
in the cavity in the metal form, using, 
as nearly as possible the procedure that 
would be following in a practical case, 
and then varying the temperature and 
measuring the shrinkage on cooling. 
This does not necessarily correspond to 
the coefficient of expansion of cast wax, 
as given by Van Horn (4), as this wax 
is under the strain of being pressed into 
the cavity which would probably decrease 
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the shrinkage on cooling. Upon re- 
peated heating and cooling of the same 
piece of wax the values vary consider- 
ably, indicating that the strains are being 
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relieved and so causing a different co- 
efficient of expansion. Repeated tests 
on the initial shrinkage, however, check 
very closely. 


Fig. 3a 


The measurements on the investment 
were made by investing the wax and 
burning ‘out, and then cutting down the 
excess investment to the cavity. The 
length of the cavity was then measured 
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in the manner above described. The 


temperature was controlled to within five 


Fig. 3b 


or six degrees centigrade, although a 
larger variation would not have caused 


The expansion of 
the investment was measured indirectly 
by casting first into a cold mold, and 
then into a hot mold and determining 
the difference in length between the two 


a noticeable error. 
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castings. ‘This may not be entirely due 
to expansion of the investment, but it 
gives an idea as to the relative dimen- 


sions of a casting, using a hot or cold 
mold. The contraction of the metal 
would then be the difference between the 


sum of the errors measured and the final 
shrinkage of the casting. By over-heat- 
ing the metal, a constant shrinkage some- 
what larger than the normal shrinkage 


was obtained, due, partially, to a double 
shrinkage discussed later. ‘Throughout 
these measurements the same cavity was 
used. The results are seen in Tables 
III to VIII. 
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In order to determine how to remedy 
the error in the final casting, it is first 
necessary to determine the accuracy with 
which each step can be performed, as 
the final casting cannot be a more cor- 


rect reproduction of the cavity than the 
least accurate step in the entire pro- 
cedure. The wax pattern can probably 
be made to fit a cavity with greater ac- 
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curacy than the final inlay, but the in- 
vesting of a wax model introduces an- 
other error. The commercial invest- 
ments which are on the market are not 
“perfectly smooth.” In order to deter- 
mine the size of the particles of the re- 
fractories, samples were put through a 
series of sieves. The results of these 
determinations are given in Table IX. 

The largest particles found in Sample 
No. 1‘ investment were about 0.280 mm., 
and the average size is about 0.063 mm. 


| 
Fig. 4b 


This is the smoothest investment that 
has been obtained. 
VIII 
No. Contrac-  Aver- 
tion age 
Contraction of metal 
from solid at 1064 de- 
grees C, to 20 degrees 
C. Calculated from 
other tables. 0214 


DISCUSSION 
From the average of the results in 
Tables III to VIII, it has been calcu- 
lated than an inlay 1.0 cm. long, when 


‘Sample No. 1. etc. refer to standard 


products on the market. 
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cast by the method recommended by Drs, 
Thornton and Charles W. Craig, will 
be 0.172 cm. shorter than the cavity, 


Fig. 4c 


Few castings will be more than 0.4 cm. 
from a gingival margin to an occlusal 
step, which will produce a relative 


Fig. 4d 


shrinkage of 0.068 mm. A shrinkage 
of this amount could scarcely be seen, 
and does not at all correspond to the 
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IX 


Largest Average In60 
particle particle mesh 


Sample No. I. .280 .063 small 


.300 

Sample No. II. 063 small 

Sample No. III. .360 .084 10% 

Sample No. IV. 420 25% 
520 


Through 
In 80 In 100 In 150 In 200 200 
mesh mesh mesh mesh mesh 
small 10% 40% 40% 10% 


small 10% 40% 40% 10% 


30% 30% 10% 10% 10% 
40% 25% 10% 5% 5% 


(Note: The author will be pleased to advise those interested as to the standard products 
used in these experiments. ) 


enormous errors sometimes discovered in 
inlays. Moreover, by using the smooth- 
est investments on which experiments 
have been made, an accuracy much 
greater than this could not be expected, 
due to the fact that a casting cannot be 
smoother than the mold into which it 
is cast, and the average investment par- 
ticles are 0.063 mm. in diameter. This al- 
lows? for an exceedingly small thickness 
of cement, which could only be seen with 
a magnifying glass. By removing the 
rough parts on the under surface of the 
inlay caused by the particles of invest- 


‘Calculated in inches, this equals 0.0025 
inch, 
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ment, even this small shrinkage would 
be overcome to a considerable extent. 
The shrinkage, due to the natural coef- 
ficient of expansion of the materials used 
in the procedure, is not, then, the reason 
for failure in inlay casting, and some 
other phase of the process must be at 
fault if castings obtained by this method 
prove unsatisfactory. 

The construction and subsequent ma- 
nipulation of a wax pattern offers ready 
opportunity for the introduction of a 
serious error, which will necessarily be 
found in the final casting. This may 
be done in two ways, either of which may 
introduce an error large enough to cause 
an unsatisfactory inlay. First, the wax 
pattern may not be carved to fit the 
cavity. This may, of course, be remedied 
by proper carving and careful work. 
The second method includes deformation 
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of the wax pattern after it has been re- 
moved from the cavity, either by careless 
handling, (especially during its  re- 


moval), or subsequent warping due to 
relieving the strains which have been 
introduced in the pattern by the pressure 


Fig. 5b 


with which it was forced into the cavity. 
This last phenomenon is the only one 
which will be discussed, careful technic 
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being sufficient to overcome the other 
effects. 
Dr. Price (3) has dealt with this sub- 


Fig. 5c 


ject, giving the figures showing the 
magnitude of the warping effect. 
By purposely introducing strains in 


the wax models, deformities can be ob- 
tained in the final casting. It is 
necessary, however, to relieve these 
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strains before the warpage will take 
place. Warming of the wax or using a 
warm investment will accomplish this 
result, and the final casting will be found 
to be warped. If neither the investment 
nor the wax were heated, no warpage 
would take place and the inlay would 
cast correctly. This phenomenon can 
easily be reproduced by the method 
described, and the erroneous results ob- 
tained are sometimes comparatively 
enormous. 


Fig 5e 


In order to prevent these effects, it is 
only necessary to keep the wax cool from 
the time it is removed from the cavity 
until the pattern is invested and the 
plaster set. It is also possible to anneal 
the wax in the cavity before removing, 
but it has not been found as satisfactory 
and as easily accomplished as merely 
keeping the wax pattern at a low tempera- 
ture by placing in tap water until ready 
to invest and using top water for mixing 
the investment. Careful technic is all 
that is required in the mixing of the in- 
vestment, investing, and burning out of 
the wax pattern. It can readily be seen 
that the amount of water used in mixing 
the investment is immaterial, within 


reasonable amounts. The burning out 
also seems to have very little effect on 
the final casting. Drs. Craig recom- 
mend a thick investment, merely because 
it is stronger and permits a more rapid 
burning out of the wax pattern, though 
their results do not vary microscopically 
by different mixes of investment, or even 
different investments. 

The next step consists in the heating 
and casting of the metal, which includes 
the choosing of the proper alloy, and a 
technic which will obtain the best results 


from the materials used. If no other 
errors have been made previously, these 
last steps will determine the accuracy 
with which the casting will fit the cavity, 
and the quality of the casting in regard 
to homogeneity, smoothness and absence 
of minute air pockets, all of which may 
help to determine the future usefulness 
of the inlay. 

The temperature of the metal on cast- 
ing is one of the most important factors 
in the entire procedure. It must not be 
too low, or the alloy will not cast, or the 
casting will not have sharp margins. 
Also, it must not be too high, or the 
gold will shrink excessively and the cast- 
ing will likely be warped. 
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When the pressure is put upon the is the most desirable condition to main- d 
molten alloy to force it into the cavity, tain. The shrinkage of the metal takes th 
it should be at such a temperature that place in two steps. The change from te 
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Fig. 6b Fig. 6d 
the metal adjacent to the walls of the liquid at 1064 degrees centigrade to 
cavity should solidify rapidly, leaving solid at 1064 degrees centigrade causes 
the pressure still exerted on the partially a shrinkage of approximately the same 
| \ 
| 3 
| 
| 
t 
Fig. 6e 
( 
solidified mass. This keeps the margins magnitude as the shrinkage of the gold 
forced against the walls of the mold from 1064 degrees centigrade to 20 de- 
until the entire mass has solidified, which grees centigrade. By the above proce- 
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dure, the first shrinkage is eliminated and 
the second shrinkage is all that we have 
to contend with. This, as we have 
shown, is not great enough to cause the 
discrepancy occurring in some of the in- 
lays. The double shrinkage of liquid 
to solid, and solid at 1064 degrees centi- 
grade to room temperature, would cause 
4 more noticeable error, but the shrink- 
age is not the only error introduced by 
over-heating the gold. Suppose in cast- 


Fig. 7 


ing a horizontal bar that the gold were 
over-heated. On casting, the gold would 
flow through the sprue hole and strike the 
walls of the cavity, probably the coldest 
part. It would solidify rapidly. The 
rest of the gold, striking the warm solidi- 
fied portion, would remain liquid for 
some time. ‘The solidified part would be 
subject to the single shrinkage, while the 
liquid layer on top would be subject to 
the double shrinkage. On cooling, the 
top section would shorten more than the 
bottom layer, causing a warpage of the 
bar, drawing the ends up. This can be 
demonstrated on a straight bar casting 
by slight over-heating of the alloy. The 
effect on a staple casting would be to 
spread the arms of the staple. The 


correct temperature for casting may vary 
slightly with the use of the various cast- 
ing machines, but the theory is the same 
in every case. The metal should 
solidify immediately on striking the 
walls of the mold, and the pressure 
should be exerted until the entire mass 
has solidified. 

Froma purely metallurgical standpoint, 
an inlay should be composed of a metal 
or alloy which will not be acted upon 


by the media in which it is placed. It 
should be homogeneous, capable of form- 
ing a smooth casting and free from pits 
cr imperfections. This limits, at present, 
the choice of metals to gold and platinum 
and their alloys, which are of high 
enough carat to comply with the above 
requirements. 

Figures I to IV show the temperature- 
composition diagram in the binary al- 
loys, gold-platinum, gold-silver, gold- 
copper, gold-iron. ‘The chance for the 
greatest segregation of the metals into 
an alloy of different composition is in the 
case of the gold-platinum. If complete 
equilibrium were established in an alloy 
containing 6 per cent platinum, the first 
part to solidify would contain approxi- 
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mately 30 per cent platinum, while the 
remaining alloy would be richer in gold. 
This is probably not the case, due to the 
fact that the solidification takes place 
rapidly and there is not time for the alloy 
to reach a point of equilibrium. In the 
case of 22 carat gold-silver alloy, con- 
taining 8 per cent silver, the initial 
solidification could contain at the most 
only about 5 per cent silver, which does 
not change the composition appreciably. 
In the case of copper-gold alloy of 22 


Fig. 9 


carat, the composition of the first por- 
tion to solidify could be at most only 5 
per cent copper and 95 per cent gold. 
‘This is, of course, assuming that complete 
equilibrium takes place, which is cer- 
tainly not the case. In the case of the 
gold-iron, an eutectic is formed at 95 
per cent iron, and a different condition 
exists which will be discussed later. 
The lack of homogeneity of the gold- 
copper and gold-silver, and possibly 
gold-platinum, according to the tempera- 
ture-composition diagram has been found 
negligible. In order to determine any 
other factors which might effect the cast- 
ings, microscopic examinations have been 
made of the alloys used, and the effects 
of some of the impurities on these al- 


loys have been determined, as well as 
the effects of various methods of inlay 
casting in general use. The accom. 
panying photomicrographs will give some 
indication of the conditions existing in 
the final casting. In choosing these 
castings from the large number made, 
only those which appeared perfect macro- 
scopically were considered. The im- 
perfections all appeared later on polish- 
ing and etching with aqua regia. Figure 
1 shows a casting of pure gold cooled 


Fig. 10 


slowly. This casting shows no pits 
which might be caused by occluded gas 
or slight impurities in the gold. The 
large facets indicate a slow cooling, and 
possibly a less dense casting. Figure 2 
shows a casting of the same type in which 
the sprue was found to be separated 
from the casting. This may have been 
caused by either over-heating the alloy 
or removing the pressure before the cast- 
ing had completely solidified. This last 
cause was purposely introduced to de- 
termine the effect so produced. The dark 
space is not an absolute cavity, but a 
portion containing finely divided gold 
crystals separated by minute spaces. Be- 
fore etching, it was impossible to ob- 
serve any imperfection, but the aqua 
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regia was able to attack this finely 
divided gold more rapidly than the gold 
in the exterior. In grinding the casting 
down approximately one millimeter, the 
dark portion disappeared and reappeared 
on etching. On repeatedly cutting sec- 
tions the area, which proved to be about 
four millimeters long, became smaller 
and finally disappeared. This gives an 
indication of the effect produced when the 
sprue separates from the casting. The 


Fig. 11 


entire surface of the casting becomes 
solid, leaving a portion of liquid metal 
within, which on solidification occupies 
less space than the liquid, so causing a 
less dense portion more readily attacked 
by aqua regia. ‘This casting also shows 
no pits or blowholes. The Figures 3, 4, 
5, 6, sub. la, 2b, etc., are sections 
throughout the casting at a distance of 
one millimeter apart. ‘Thus, 3a is the 
section most remote from the button, and 
Figure 3e is the surface adjacent to the 
sprue. In comparing the alloys gold- 
copper, gold-silver, and gold-platinum 
the gold-copper is seen to have a large 
number of pits near the sprue, but these 
soon disappear in successive sections. 
This would seem to indicate that the pits 


were due to copper oxide, which remained 
on the surface, rather than to occluded 
gas. The platinum alloy containing 6 
per cent platinum contains no pits, but 
the last portion to solidify appears less 
dense than the remainder of the casting. 
This may be due to a shrinkage or a 
certain amount of segregation of the 
metals. 

Comparing the centrifugal casting with 
the pressure castings, the predominance 


of desirable qualities seems to be favor- 
able to the pressure casting, although the 
reason is not fully understood. It is 
possible that the centrifugal casting al- 
lows more accumulation of oxides and 
impurities in the final portion to solidify, 
causing a less homogeneous area around 
the sprue. Possibly the best casting 
made is shown in Figure 5, which is 
the gold-copper alloy cast by pressure. 
Figures 7 to 12 show the effect of other 
metals on the gold. In any case, the 
structure is entirely different from that 
of the pure alloys with the possible ex- 
ception of nickel, which resembles the 
platinum alloy both in color and struc- 
ture. Both platinum and nickel show 
the dark portions in the center, indicating 
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a less homogeneous structure at that 
point. The effect of iron on the gold 
seems to be the most undesirable. From 
the temperature-composition diagram, an 
eutectic is formed at 5 per cent iron, and 
the structure shown indicates the effect 
of this property on the casting. Aside 
from the effect on the final casting, the 
gold becomes sluggish on the addition 
of small amounts of iron, and is difficult 
to cast. It is also a simple matter to 
contaminate the casting metal with small 
amounts of iron both from rust on in- 
struments and apparatus, and also from 
the impure investments on the market. 
In casting, the iron seems to collect in 
the last portion to solidify, or the part 
adjacent to the sprue. 


SUMMARY 


Due to the fact that the technic for 
casting inlays had not been standardized, 
some further data should be obtained. 
It was found that the normal contraction 
and expansion encountered during the 
casting process did not correspond in 
magnitude to the errors obtained. ‘This 


discrepancy may be explained by un- 
satisfactory manipulation of the wax pat- 
tern, or incorrect casting methods. Im- 
perfect castings, due to wax warpages, 
can be prevented by keeping the wax 
cool. Photomicrographs were obtained 
to point out some of the possible errors 
with special reference to alloys, casting 
methods, and impurities introduced into 
the metals. 
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FURTHER STUDIES OF THE EFFECT OF DIET UPON 
THE TEETH AND BONES’ 


By PERCY R. HOWE, A.B., D.D.S., Boston, Massachusetts 


(Read before the American Dental Association, Los Angeles, California, July 17-21, 1922) 


N PREVIOUS reports we have stated 
that after a study of the microorgan- 
isms found in caries and in pyorrhea 

we attempted to reproduce dental lesions 
both by feeding and by inoculation with 
these various bacteria. In no case did 
we succeed in establishing dental disease 
by these means. It was only when we 
took up the study of foods that we ob- 
tained results. ‘The results we also have 
in part reported. 

We have been able to obtain a condi- 
tion similar to caries in the teeth of 
guinea pigs by feeding diets that con- 
tained an ample supply of all the neces- 
sary food elements as far as these are 
understood except the antiscorbutic 
vitamin. Extensive decalcification of 
the enamel and of the dentin regularly 
occurred. Distinct cavity formation oc- 
curred in many cases. 

Alveolar absorption with degeneracy of 
the periodontal tissues was brought 
about. Pus formation with loose and 
elongated teeth resulted. This is similar 
to pyorrhea alveolaris. Irregularities of 
the teeth were produced. Various other 
derangements were the regular accom- 
paniment of this type of feeding, such as 
joint trouble, eye disturbances, nervous 
affection, susceptibility to infections. The 


"This work has been supported by generous 
contributions from Mr. Forsyth, Harvard Uni- 
versity, The American Dental Association Re- 
search Commission and the Massachusetts 
State Society. 
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effects upon growth and upon reproduc- 
tion were also described. 

Some of these subjects we have studied 
with more care. Each animal is kept in 
a large airy cage. The room in which 
they are kept is light and sunny, plenty 
of fresh air being always admitted and 
at the same time a comparatively regu- 
lar temperature is maintained. The 
animal cages are carefully cleaned al- 
most daily. When young, growing 
animals are placed upon the following 
diet : 

Soy bean, 50 per cent; rolled oats, 
100 per cent; dried whole milk, 10 per 
cent; yeast, + per cent; butter, 5 per 
cent; agar, 3 per cent; calcium carbon- 
ate, 1.5 per cent; sodium chloride, 1 
per cent. 

They show signs of lameness on the 
fifteenth day, but on the fourteenth day 
no signs are apparent. If this condi- 
tion is allowed to persist for a few days, 
the joints show a deep hemorrhagic con- 
dition of the muscles. If this is kept 
up for a more protracted period, a little 
orange juice being administered from 
time to time, the animals refuse to use 
their legs, although they eat well and 
gain in weight. The bones are then 
affected and pathological calcifications 
are found upon the femur and tibia. 
These calcific deposits appear as loose 
nodules, nodules attached to the bones, 
or large plates of calcification occur 
along the shaft of the bone. The ends 
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of the bone become enlarged and show 
lipping or may be surrounded with a 
large amount of pathological calcifica- 
tion which alters the form of the bone. 
Joint movement is very limited and in 


Fig. 1—Caries and pathological calcification 
of bones of Guinea pig. 


some cases ankylosis occurs. The pelvic 
bones show pathological calcification 
also. At about fourteen weeks the leg 
hones are much decalcified and pull apart 
at the epiphyseal line upon dissection. 

If after the onset of the joint trouble, 
this is not allowed to persist for too 
long a time, the feeding of orange juice 


effects a prompt and permanent recovery. 
It is therefore evident that certain types 
of arthritic conditions resembling arthri- 
tis deformans are not always caused 
by the teeth nor by infection but are 
of metabolic origin. 


The eye disturb- 
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ances which we have previously described 
occur during this type of feeding and 
even when pus flows over the eye, re- 
covery promptly follows upon adminis- 
tering orange juice. 

During a slight irregularity in feed- 
ing pregnant mothers, we have had some 
animals born with no eyes, some with 
only one eye, or one normal eye and 
the other formed but sightless. Curious 
things have occurred in reproduction. 
One small mother gave birth to a well- 


4 


Figs. 3 and 4—Fig. 3, Pathological calci- 
fication of bone of Guinea pig. Fig. 4, Patho- 
logical calcification of bone of Guinea pig. 


formed fetus, but of enormous size, being 
about four times the usual size of the 
young as normally born. 

Many of these animals we have reared 
upon this laboratory diet until they have 
attained a weight of about 1100 to 1200 
grams, so that it appears to supply the 
needs of the organisms. ‘The very ex- 
tensive effect upon the teeth and jaws 
we have previously reported upon. In 
all our work we have endeavored to pro- 
duce latent effects for with Zilva we are 
agreed that a hardly recognizable scor- 
hutic condition exists in modern life and 
occurs as a result of our foods, and in 
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Fig. 2—Decalcification of bone of Guinea ; 
pig. 
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order to carry these studies out further 
we have now applied them to the monkey. 

In connection with this work, I had 
my associate, Dr. Toverud, carry out 


Fig. 5—Pathologic joints. Decalcification 
of Guinea pig. 


chemical tests upon the teeth of these 
animals to ascertain if the magnesium 
content was the same in the teeth of 


Fig. 6—Pathologic joint. Guinea pig. 


normal guinea pigs and unscorbutic pigs. 
The results he has himself written out 
and gives below. It has been practically 


Fig. 7—Decalcification of Osmium Coxae 
ol Guinea pig. 


impossible to do this until within a com- 
paratively recent time because tests that 
Were accurate and suitable for working 
upon such material have been wanting. 
The methods of Doisy and Bell and of 


Briggs have however proved to be very 
satisfactory. The work has been done 
with care and has been controlled. By 
both methods the results have been very 
similar. 


Fig. 8.—Decalcified jaw and teeth of Guinea 
pig. 


This same idea was tested in respect 
to human teeth, sections being taken from 
sound teeth and from carious teeth. It 


Fig. 9—Abnormal and normal Guinea pig 
fetus. 


was found that carious teeth contain 
about twice as much magnesium as sound 
teeth. The details of this work are 
given on page 207 by Dr. Toverud. 
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We were led to carry out these tests 
because we have so far been unable to 


Fig. 10.—Eye-trouble. 


obtain effects upon animals’ teeth ac- 
cording to Miller’s Theory, and further 
hecause Miller’s Theory does not ex- 
plain the periodic occurrences of caries. 


Fig. 11—Severe arthritis with very en- 
larged joint in Monkey. 


The caries of childhood, of adolescence, 
of pregnancy occurs at times when there 


Fig. 12—Unhygienic condition of the mouth 
of a Monkey, caused by unbalanced diet. 


is an especial call for calcium on the 
part of the system or when the utilization 


Fig. 13—Tartar on teeth of Monkey. All 
the teeth are practically covered. 


of the calcium may be disturbed. The 
caries of senility is not due to excessive 
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amounts of carbohydrates locally fer- 
menting, but it is indicative of a general 
breaking down of the system. It is 
thought by many that a tooth once 
formed cannot change. If this is the 
case it is the only tissue in the body 
which cannot change. It must be ap- 
parent to anyone who has ground sections 
of teeth and viewed them by transmitted 
light that extensive alterations take place 
in tooth structures as shown by extensive 
haline areas. I have reported upon an 
examination of such teeth by Dr. Warren 
of the Massachusetts Institute of Tech- 
nology who demonstrated by his polar- 
izing microscopes that the area in ad- 


Fig. 14—Tartar on deciduous monkey- 
teeth. Fractures in the enamel. 


vance of caries becomes crystalline in 
structure. 

Bones and teeth are similar in structure 
containing about eighty-five per cent 
phosphate of calcium to ten or twelve 
per cent of carbonate. The density of 
bone and of tooth cartilage is about the 
same; calcification occurs in a similar 
manner. In bone, calcification occurs 
about some of the bone cells forming 
cacunae. In teeth, calcification proceeds 
about the processes of the odontoblasts 
forming the dentin. 

(In such bone diseases as osteomalacia 
or rickets, decalcification is not due to 
lactic acid but it takes place molecule 
by molecule, the relation 6 phosphorus 
to 10 calcium being maintained.) While 
various analysis differ somewhat nearly 
all agree that an increase in magnesium 
occurs, 
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For these reasons we decided to make 
these determinations and the changes in 
the dentin of teeth subject to caries are 
similar in this respect to those that oc- 
cur in bone, as our work demonstrates. 


Fig. 15. —Severe decalcification of the ramus. 
Thickening and calcification of the periosteum. 
(Monkey). 


It has been objected that in the studies 
upon the teeth of guinea pigs the change 
that we have produced in their teeth have 


Fig. 16.—X-ray of decalcified jaw of Monkey. 


been brought about previous to their 
eruption and that they have then grown 
out. The rate of growth of the incisors 
we have ascertained to be about like that 
of the rat. The rate of molar growth 
we have not been able to measure, but 
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from the examination of many of the 
teeth we have concluded that the carious 
changes happened after the teeth were 


Fig. 17—Ulcerated gums and contraction 
of the arch of a Monkey. 
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well erupted. Many distinct cavities 
have undoubtedly been worn off, and the 
process is so rapid that cavity formation 
does not always have time to occur. 
The next logical step in these studies 
has been to apply the same tests to 
animals that have teeth like human teeth 
and that are also like man, subject to 
scurvy. We are therefore carrying out 
work on the monkey. We have had 
twenty of these animals. A grant from the 
Forsyth has allowed us to procure about 
twenty more so that we will have from 
thirty-eight to forty under study. Al- 
though we have had some of the animals 
upon the experimental diet but a short 
time, the same symptoms and results have 
been brought about in them. One animal 
developed two cavities in his first lower 
permanent molars. One other has caries 
in his lower first permanent molar. 
Enamel changes have taken place in the 
teeth, large white opaque spots occurring 
just as were seen in the enamel in the 


18 


20 


Figs. 18, 19 and 20.—Fig. 18, Caries in the first permanent molar from a scorbutic Monkey. 


Decalcification of enamel and dentin. 


Fig. 19, Caries in the first permanent molar from a scorbutic Monkey. 
Monkey tooth. 


Enamel changes. Many white spots. 


The hyaline cone leading to the pulp. 


(Left lower). 
(Right lower). Fig. 20, 
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guinea pigs’ teeth. The teeth have 
loosened in some, the gums show all 
stages from a slight gingival redness to 
marked and deep vascular engorgement. 
Tartar forms in some cases covering 
most of the teeth. These conditions are 
regulated or cleared up by the amount of 
orange juice fed which supplies the anti- 
vitamins. Eye disturbance 
regularly occurs. This clears up upon 
supplying the orange juice. The eye 
conditions may become very severe, the 
disturbance advancing with great rapidity 
when the first indication is noted. 
Exophthalmia occurs, the supraorbital 
and infraorbital regions being very 
hemorrhagic. ‘The eyes are covered with 
a film and the animal is temporarily 
blind. Blood will trickle from his eyes 
and mouth when he eats. When orange 
juice is administered the disturbance sub- 
sides. In one monkey as in guinea pigs 
cataracts have been produced, the 
monkeys showing the same joint trouble 
as the guinea pig. They move about 
with the greatest difficulty, the joints 
enlarge to three or four times their nat- 
ural size and under X-ray examinations, 
it may be seen extensive bone changes 
have occurred. Spontaneous fractures 
occurred in the arm of one animal. The 
jaws of these animals are extensively 
decalcified, which goes to show that 
many conditions attributed to dental 
pathology are brought about simultane- 
ously. ‘The teeth are not the cause of 
these conditions nor are the conditions 
the cause of tooth trouble; both are ex- 
pressions of the same underlying cause. 
Any infection that occurs is secondary in 
these various pathological conditions. It 
is not the causative factor. In previous 
papers we have explained the fact that 
we were not able to produce dental dis- 
ease either by feeding the bacteria found 
in the lesions or by injecting them. 

It is through the diet that we have 
obtained the various dental disturbances 
that we have previously reported and 


scorbutic 


that we describe as well as illustrate in 
this paper.* 

At the present time we have monkeys 
on scorbutic diet, on diet lacking in cal- 
cium; normal diet with adhesive sugars 
fed in the form of candy; on scorbutic 
diet and candy, for we intend to give the 
Miller theory a thorough test on teeth 
that are like the human teeth. 


REPORT OF HISTOLOGICAL AND CHEMI- 
CAL STUDIES IN THE ForsyTH 
RESEARCH LABORATORY 
By Guttorm ToveRUD 

In connection with Dr. Howe’s report 
I will present some results of the studies 
I have made of teeth and salivary glands 
from guinea pigs and teeth from man. 

1. HistoLocicAL STUDIES 

The histological study of teeth from 
guinea pigs fed on a scorbutic diet in 
the main confirm the findings of Zilva 
and Wells (1) and Robb, Medes, 
McClendon, Graham and Murphy (2). 

The normal orthodentin is largely sub- 
stituted by osteodentin. Such dentin is 
normally found closing the pulp chamber 
towards the cutting edge as the tooth is 
worn (guinea pig teeth are growing from 
a persistent pulp), but in a far less 
amount than in the teeth from scorbutic 
pigs. We here find that the osteodentin, 
incorporating degenerated odontoblasts, 
reaches far down toward the apex of 
the tooth and that there is only a very 
narrow space of orthodentin surround- 
ing it. ‘The pulp tissue is so degenerated 

*There are six of us in the laboratory. 
Credit is due to Miss Hatch for the prepara- 
tion of the foods and for care of the animals. 
The work is conducted under my _ personal 
supervision. We have a very considerable 
amount of material which we have not as 
yet reported upon, and it will be some time 
before we can report as fully as we would like 
upon the effects upon the monkey. However, 
as we have indicated, we have already ob- 
tained striking and valuable effects. The il- 
lustrations speak for themselves. All of our 
work is accompanied by chemical, histological 
examinations. Each animal is_ individually 
cared for and records are kept of his daily 
treatment and the effects noted. 
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that one can scarcely recognize any of its 
normal elements. In the more severe 
cases there is nothing at all left of the 
proper pulp tissue, only some degenerated 
odontoblasts which might be seen scat- 
tered around. In many cases there seems 
to have been a fatty generation. 

The process begins in the upper part 
of the pulp with great hemorrhages and 
extends down towards the apex. The 
same process of degeneration in more or 
less degree according to the length of 
time the animal has been on the diet, 
has been found in all of the some two 
hundred sections made. The dentin 
seems to be more affected than the enamel. 

No sections have yet been made of the 
carious molars. 

The salivary glands from guinea pigs 
(and from two monkeys) fed on the 
scorbutic diet have also been studied, 
but as yet only in a few cases. Definite 
conclusions therefore cannot be drawn 
as to the difference in the glands between 
normal and scorbutic animals. How- 
ever, it is safe to say that some degener- 
ative processes are going on. ‘The glands 
are very much atrophied in size and the 
nuclei in the cells partly destroyed. But 
not to such an extent as McCarrison (3) 
has found the degeneration to be in other 
glands from scorbutic fed guinea pigs 
and monkeys. 

A tumor 3 cm. x 2.5 cm. was found 
in one of the scorbutic monkeys. The 
tumor was adherent to the back wall in 
Fossa Iliaca Sinistra. Sectioning it, re- 
vealed it to be a fibroma with very great 
hemorrhages. Blood corpuscles were 
found all over the specimen. 


2. CHEMICAL STUDIES OF TEETH FROM 
GuINEA Pics FED ON A SCORBUTIC 
DIET 

The chemical analysis is confined to 
the upper front teeth. After many ex- 
periments it was decided to select for 
the analysis just the visible part of the 
front tooth. In doing so, teeth from 


living animals could be sawed off under 
etherization and used for analysis. 


In the beginning calcium only was 
analyzed for, but later the magnesium 
was included and still later the ash was 
also recorded. 

All teeth were taken from ten per cent 
formalin, washed thoroughly in water 
and dried for twenty hours at a temper- 
ature of 100° C., cooled in the dessi- 
cator for five minutes and weighed. 
Then the tooth was ashed (not crushed) 
in a platinum crucible for five hours 
(this was found to be sufficient to give a 
perfectly white ash of constant weight) 
and in the cases of estimating the amount 
of ash, cooled in the dessicator for ten 
minutes and weighed. Both the tooth 
and the ash were weighed two times, 
The ash was dissolved in 50 cc. of ap- 
proximately 14 N. HC1. 

The methods used for estimating the 
calcium and magnesium are those of 
Tisdall and Kramer (4) for inorganic 
elements in urine and stools. 

Some of the magnesium figures are 
also verified by the colorometric method 
of Briggs (5). 

TaBLes I, II III 


Table I represents the amount of ash, 
calcium oxide and magnesium of front 
teeth from normal guinea pigs. Table 
II represents the findings from scorbutic 
guinea pigs. Table III represents the 
average figures from Table I and Table 
II. This table shows that we have 
found in the teeth from scorbutic animals 
a reduction in the amount of ash and 
calcium oxide and an increase in the 
amount of magnesium compared with 
the normal. 

The reduction in ash and calcium is 
not so pronounced as one would expect 
to find it by examining the teeth before 
treatment. This must be due to the 
fact that the pulp chamber is partly filled 
up by a pathological calcification as the 
sections show. Such pathological de- 
posits of calcium are often found follow- 
ing a degeneration of organic matter, 
and in the scorbutic guinea pigs and 
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Normal Guinea Pigs 


CaO of ash % Mg. of dry 9% Mg. of ash 


TABLE I. 
No. of pig % ash of dry % CaO of dry % 
and diet tooth tooth 
A. mixed food ash not recorded 38.10 
B. Control pig 40.04 
C. mixed food 78.61 38.38 
D.—u— 78.55 38.20 
Average 78.58 38.68 


TABLE IT. 


No. of pig % ash of dry % CaO of dry 


and diet tooth tooth 
10scorbutic ash not recorded 33.44 
15 scorbutic -u- 33.30 
18 scorbutic -u- 37.08 
14 scorbutic -u- 35.11 
2 scorbutic -u- 35.80 
17 scorbutic -u- 35.45 
35 scorbutic -u- 36.15 
33 scorbutic -u- 36.63 
16 scorbutic 77.09 37.74 
19 scorbutic 77.25 35.41 
15 scorbutic 77.35 35.95 
23 scor.+Ca def. 73.05 34.36 
24 scorbutic 63.81 33.93 
25 scorbutic 69.79 30.22 
44 scor.+some 

orange juice 77.98 36.39 
Average 73.76 35.06 


monkeys, we have found such deposits 
many places in the body in every case. 

The reduction in ash and calcium is 
greatest where the diet has been deficient 
in calcium besides the deficiency in vita- 
min C, 

Mrs. Mellanby (6) found in her dogs 
fed on a rachitic diet (no addition of 
calcium) a similar reduction in calcium. 

Gies and collaborators (7) have also 
found the same in rats on a calcium poor 
diet and “possibly” in rats fed on glan- 
dular extract. 

As we see from the same table, the 
magnesium content has increased to more 
than double in the scorbutic pigs. And 
as a general rule a decrease in the cal- 
cium content corresponds to an increase 
in the magnesium content. 

This substitution of calcium by mag- 
nesium must be regarded as nature’s at- 
tempt to keep up the amount of salts in 


Of 


tooth 

1.41 

1.09 
18.82 2.00 
48.63 1.16 1.48 
48.72 1.31 1.74 
CaO of ash % Mg. of dry 9% Mg. of ash 

tooth 

Mg. not estimated 

-u- 

-u- 

2.86 

2.95 

2.15 

2.24 
48.95 2.43 3.81 
45.83 2.48 Bi 
45.79 2.32 2.99 
47.18 2.86 3.91 
53.11 3.96 5.14 
43.30 4.53 6.50 
16.38 1.80 2.30 
47.08 2.78 3.98 

TABLE III. 


Yash YCaO %CaO YMG. %MG. 


ofdry ofdry ofash of dry of ash 
tooth tooth tooth 
Average of 
normal 78.58 38.68 48.72 1.31 1.74 
Average of 
scorbutic 73.76 35.06 47.08 2.78 3.98 
% reduction 
fromnormal 6. 9. 3.4 
% increase 
from normal 112. 130. 


the teeth when she is in need of or 
unable to utilize the calcium. But it is 
a pathological process and can perhaps 
in this respect be classified under the 
term osteomalacia. (Hammarsten and 
Hedin) (8) where there also has been 
found an increase in magnesium and a 
decrease in calcium. Banmann and 
Howard (9) found that magnesium was 
the only element which was retained by 
scorbutic guinea pigs. 
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The high magnesium content may pos- 
sibly to a certain extent besides a change 
in the organic structure count for the 
very brittle condition of the teeth in scor- 
butic guinea pigs. 

Gies and collaborators (7) found in 
the rats fed on a calcium poor diet con- 
trary to my results a decrease in the mag- 
nesium content together with a decrease in 
the calcium content. 


TABLE IV 


This table shows the percentage of 
calcium oxide and magnesium in teeth 
from two guinea pigs fed on the scor- 


IV. 
No. of pig % CaO. of dry %M¢g. of dry 
and diet tooth tooth 
50. 21 days on 
scorbutic diet 39.24 
47. 22 days on 
scorbutic diet 39.00 1:45 


butic diet for only twenty-one and twenty- 
two days. We see that both the calcium 
and magnesium content is normal and 
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the deduction can be drawn that no 
change in the inorganic structure of the 
teeth as far as calcium and magnesium 
are concerned, takes place in so short 
a time. 

Figure 1 illustrates the relationship 
between the amount of calcium and mag- 
nesium. 


Stupies oF Human 
TEETH 


3. CHEMICAL 


If we look at the various analyses of 
human teeth, we will find that the 
amount of magnesium differs very much 
Miller (10), Eckermann (11), Lederer 
(12). This difference may of course be 
due to the different methods used in esti- 
mating the magnesium, but could there 
not be a possibility that it was also due 
to the teeth themselves and that it stood 
in a relationship to the caries? 

G. V. Black (13) in his studies of 
the physical character of the teeth esti- 
mated only the whole ash content and 
was unable to find any appreciable dif- 
ference between sound and carious teeth. 
He says that the organic matter of the 
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teeth has very much to do with the 
“strength,” but later he states that there 
is no relationship between caries and the 
“strength” of the enamel and the dentin. 

Miller (10) pays much attention to the 
structure of the teeth. He places this 
amongst the predisposing causes, and re- 
gards the structure of the tooth as the 
first predisposing cause. 

To find out whether there was a differ- 
ence in the magnesium content of the 
various teeth, we carried out a series of 
magnesium determinations of sound good 
looking teeth and of badly decayed teeth. 

The procedure was as follows: A 
cross section (of about 1 mm. thick- 
ness) of the root was selected as near 
the enamel border as possible. The 
cementum and the pulp was removed. 
Teeth with any kind of fillings were re- 
fused. ‘The whole section was washed 
thoroughly in water and dried at 100° C. 
for twenty hours, cooled in the dessicator 
for five minutes and weighed. After 
drying it again for fifteen minutes and 
cooled, the weight was confirmed. The 
section was now burned in a platinum 
crucible for eight hours and the ash dis- 
solved in 50 cc. F, approximately 14N. 
HC1. Twenty-five cc. of this solution was 
taken for the determination carried out by 
the method of Tisdall and Kramer (4). 
As I got rather high amounts of mag- 
nesium compared with those found by 
earlier investigators, I repeated some 
analyses with the colorometric method 
of Briggs (5) with the same results. 
The content is estimated as percentage 
of magnesium of the dry tooth. 


TABLE V 


Table V represents the results of the 
analyses of twenty-five sound and twenty- 
live decayed teeth. As one may see from 
the table it was found that there was in 
the decayed teeth an average increase in 
the magnesium content of about eighty 
per cent from that of the sound teeth. 
This seems to show that there is a certain 
relationship between the content of mag- 
nesium in the tooth and its susceptibility 


TABLE V. 
Percentage of Magnesium in 


Sound Teeth Decayed Tecth 


0.63 1.58 
0.75 0.85 
0.67 1.88 
0.64 1.08 
0.55 0.82 
0.56 0.93 
0.62 1.30 
0.52 1.25 
0.62 1.04 
0.76 1.22 
0.65 0.97 
0.66 1.14 
0.74 0.97 
0.73 1.11 
0.75 091 
0.74 0.83 
0.61 1.80 
0.61 4.25 
0.58 1.09 
0.68 0.86 
0.56 1:33 
0.58 1.25 
0.71 
0.56 1.01 
0.62 1.02 
Average 0.64 


Increase from sound: 80% 


to caries. Whether this surplus of 
magnesium is originally laid down in the 
tooth or it is laid down later, it is im- 
possible to say. 

I think that the increase of magnesium 
per se does not render the tooth more 
susceptible to caries, but it seems more 
reasonable to regard it as a secondary 
phenomenon indicating either a disturb- 
ance in the salt metabolism or (and in 
consequence of that) a change in the 
organic structure of the tooth. 

SUMMARY 

1. Histological sections show that 
the pulp and the dentin in guinea pigs 
is changed by a diet deficient in the 
antiscorbutic vitamin. The changes 
are more pronounced where there also is 
a calcium deficiency. 

2. Sections of salivary glands from 
guinea pigs and monkeys in the same 
condition also show a degeneration. 


3. Chemical analyses of teeth from 
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scorbutic guinea pigs show that there 
is a decrease in the amount of ash and 
calcium and an increase in the amount 
of magnesium compared with normal 
animals. Where there also is a defi- 
ciency of calcium, the decrease and in- 
crease respectively is greater. 

4. The fact that there is found a de- 
crease in the content of calcium in teeth 
from guinea pigs fed on a diet de- 
ficient in the anti-scorbutic vitamins, but 
rich in calcium (1.5% Ca C03 added) 
confirms the idea that there is a rela- 
tionship between the calcium metabolism 
and the anti-scorbutic vitamin. (Con- 
trary to 14, Hart, Steenbock and Hop- 
pert.) 

5. Analyses of human teeth have 
shown an increase in the magnesium 
content in the decayed teeth compared 
with the sound teeth. 

6. All these facts besides many others 
seem to me to tell us that we have to 
deal with a metabolic process in trying 
to find an explanation for the etiology of 
the tooth decay. 
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THE IMPORTANCE OF SIMPLICITY IN ORTHODONTIC 
MECHANISM AND SOME ESSENTIAL REQUIRE- 
MENTS OF SUCH APPLIANCES 


By JAMES DAVID McCOY, M.S., D.D.S., F.A.C.D., Los Angeles, California 


(Read before the American Dental Association, Los Angeles, California, July 17-21, 1922) 


N CONSIDERING the requisites of 
appliances to be used for the correc- 
tion of maloccluding teeth and attend- 

ant maldevelopments of the maxilla and 
mandible, simplicity of form and design 
is rightfully placed among the foremost. 
The very nature of the task confronting 
the operator impels such consideration for 
reasons which although apparent to many 
practitioners, seem to be overlooked by 
others who fail to appreciate the im- 
portance of this factor. 

In placing emphasis upon the desira- 
bility of utilizing the simplest possible 
means, we must not fall into the error of 
sacrificing efficiency in our efforts for 
greater simplicity. However, a careful 
consideration of some of the essential 
mechanical requirements of appliances 
as well as the various forms in which 
these may be used, will reveal the fact 
that in many instances more simple 
mechanism may be employed than is 
common practice at present. 

THe ATTITUDE OF THE PATIENT 

TowarD APPLIANCES 

In the first place, the sustained co- 
operation of the patient through the 
period of active treatment is encouraged 
through the use of appliances which of- 
fer the smallest possible degree of dis- 
comfort. There may have been a time 
during the early developmental period of 
orthodontia when such consideration was 


not essential to successful practice. At 
present, however, the interest taken by 
the laity in this branch and their con- 
sequent realization of the fact that in 
competent hands, children need not be 
subjected to “an ordeal” in order to re- 
ceive the benefits of orthodontic treat- 
ment, has in many instances led them to 
seek the services of practitioners whose 
methods are not only efficient but free 
from the clumsy appurtenances which 
often accompany orthodontic operations. 

This sense of discrimination is not only 
manifest in regard to the factor of 
comfort but is also directed toward that 
of appearance. As long as it was neces- 
sary for children to be subjected to dis- 
figuring appliances in order that the 
benefits of a normal occlusion might ac- 
crue to them, the public were willing to 
submit to it. However, it is safe to say 
that they are now beginning to realize 
that even the most exaggerated forms of 
malocclusion may he overcome through 
the skillful use of appliances so simple 
in character that they are not to be looked 
upon in the light of a glaring disfigure- 
ment to the mouth. This fact also has 
been borne in upon the minds of chil- 
dren with the result that many of those 
sensitive of their appearance and _ har- 
boring a dread of many commonly used 
appliances willingly submit to treatment 
upon hearing that such appliances are 
no longer necessary. 
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Wuy ArE SoME APPLIANCES POPULAR? 


If we attempt to analyze the reasons 
why this or that form of mechanism has 
become popular with dentists, we cannot 
but be impressed by the fact that some 
appliances most in vogue and most fre- 
quently used are those which have received 
the greatest amount of publicity through 
the medium of advertisement in our den- 
tal magazines. In some instances these 
appliances have embodied many excellent 
qualities as is all too evident by the re- 
sults obtained through their use when 
employed by competent men. Notwith- 
standing this fact, the orthodontist who 
manifests any independence of thought 
can realize that more than a few undesir- 
able factors have been retained in ap- 
pliances which are still in demand 
through the dental supply houses. 

On the other hand, during the past 
few years, methods and appliances have 
been developed by individual orthodon- 
tists in which a sincere attempt has been 
made to eliminate objectionable features 
and place at the disposal of the profes- 
sion methods and appliances of greater 
simplicity and equal efficiency. How- 
ever, the knowledge of such methods has 
so far been only partially assimilated by 
the profession at large. The reason for 
this unquestionably is due to propaganda 
which is constantly being put forth in 
behalf of patentees and manufacturers 
who are naturally interested in the sale 
of their wares, and as the methods and 
appliances above alluded to are not of the 
patented variety, they are therefore not 
favored in this manner. 

We are all cognizant of the potency 
and far-reaching effects of propaganda 
especially when it is skillfully and care- 
fully carried out. In some instances such 
propaganda is presented in such a subtle 
manner that even orthodontists frequently 
fail to realize the prime object at stake. 
When you stop to consider that for this 
purpose and probably for this purpose 
alone, numerous articles have appeared 
in our dental magazines, so-called study 


clubs and societies have been organized 
and perhaps post-graduate schools con- 
ducted, then we can realize the careful 
manner in which such propaganda is 
organized and its potency for commercial 
ends. 

It is not any wonder then that those 
unschooled in the basic principles of 
orthodontia should frequently subject 
their patients to appliances brought to 
their attention through the medium of the 
dental magazines and for which often- 
times ridiculous and misleading claims 
are made. As stated before, such ap- 
pliances are usually those which are care- 
fully covered with patents which amply 
protect their manufacture and sale. 

If we stop to consider the real funda- 
mental demands which must be met in 
orthodontic appliances, we cannot but 
be impressed by the fact that such de- 
mands may be fully and satisfactorily 
met through the use of means which are 
free from patents. 

THE CLASSES OF APPLIANCES 

If we stop to consider the elemental 
mechanical requirements of appliances, 
we realize that we are limited from the 
standpoint of principle to a few forms. 
For instance, we have the choice of 
using a mechanism placed labially and 
buccally to the teeth or one placed in a 
lingual relationship, from which in either 
case force applications can be made to 
those portions of the arch where pressure 
stimuli are indicated. Such a mechan- 
ism is usually supported through a stable 
attachment to banded teeth to aid in 
maintaining it in its proper relationship 
to the teeth as well as supplying a means 
of resistance from reactions resulting 
from applied force. 

The mechanisms referred to above as 
operating labially to the teeth are avail- 
able in several forms which vary in com- 
plexity from a plain round wire attached 
to banded teeth and bent to the desired 
pattern to serve as a basis for force ap- 
plications made through the medium ol 
ligatures, auxiliary springs, etc., to arch 
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wires adapted to the irregularities of the 
arch and secured to the malposed teeth 
which are banded and supplied with 
some medium of attachment. ‘This last- 
mentioned type of mechanism must of 
necessity develop its force-producing 
power through its being removed and 
modified in form and again being re-at- 
tached to the teeth, its tendency to spring 
toward the modification moving the teeth. 

If a lingual mechanism is employed, 
some medium is established usually by 
means of a round wire adapted to the 
irregularities of the arch to serve as a 
base for force applications either from 
the wire itself or from auxillary springs 
attached to it, so that the pressure may 
he applied at the points desired, the base 
wire being stabilized in its position 
through proper anchorage units. 

Tur NECESSITY FOR Force CONTROL 

In the use of any mechanism regard- 
less of type, it is essential in view of 
our knowledge of tissue changes result- 
ing from pressure stimuli, that all forces 
be kept as definitely under control as is 
possible. In other words, the force ap- 
plications should be made only when and 
where tissue changes will revert to the 
benefit of the deficient arches. 

In our aim to realize the most simpli- 
fied mechanism which will accomplish 
in an efficient manner the desired results, 
we should bear in mind that there are 
certain elemental requisites or mechan- 
ical laws, within the bounds of which 
we must stay. These are concerned with 
the force production and force control. 
In view of the fact that to every action 
there is always an equal and contrary re- 
action, any force or pressure applied to 
the teeth must emanate from a base which 
offers sufficient resistance to withstand 
the reaction of applied force without dis- 
placement. In other words, we must es- 
tablish a stable and secure source of an- 
chorage. 

While it is by no means the province 
of this paper to discuss the principles of 
anchorage except in so far as they may 


be concerned with simplified orthodontic 
mechanism, emphasis is placed upon the 
fact that where this factor is ignored, ap- 
pliances may not only prove inefficient 
but their action will prove a menace. In 
the selection of appliances therefore it 
is essential to compute definitely the mag- 
nitude, direction and points of applica- 
tion of forces to be delivered, and as 
action and reaction are equal and op- 
posite, establish a basal anchorage fur- 
nishing a degree of resistance greater 
than that which may be offered by the 
teeth to be moved. ‘This principle while 
applicable to a large number of cases 
must be modified to meet conditions 
where individual teeth or groups of teeth 
used as anchorage must themselves be 
moved, which necessitates a more care- 
ful and analytical consideration of the 
problem. 


ANCHORAGE SOMETIMES 
LACKING 


A careful study of some appliances 


STABLE 


used for the movement of teeth anterior 


to and including the first permanent 
molars, with these latter teeth being used 
as anchorage, will show that such teeth 
are frequently subjected to disadvan- 
tageous reactive stresses in order that 
force may be applied in other regions. 
This is especially true of those appliances 
where wire of very small gauge is util- 
ized. While these reactions by no means 
always result in the displacement of the 
anchor teeth, our knowledge of bone 
changes incident to such stresses should 
impress us with the necessity of their 
avoidance whenever possible. —‘There- 
fore, arch wires of very small gauge 
while heralded by some as exempli- 
fying simplicity are by no means safe 
in many cases and should be avoided un- 
less additional precautions are taken to 
make them fulfill the requirements gov- 
erning force control. 

One of the advantages which we en- 
joyed in using the old-fashioned labial 
arch wire of ample size (Nos. 17 to 19 
gauge) was due to the fact that force ap- 
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plications made to individual teeth 
through the medium of ligatures could be 
quite accurately balanced owing to the 
stability of the large wire which could be 
made to absorb the stresses put upon 
individual teeth without reacting dis- 
advantageously upon the molars or other 
source of anchorage. 

While this mechanism when used with 
ligatures with their attending  filth- 
gathering propensities can hardly be ad- 
vocated as exemplifying the principle of 
simplicity, it certainly does offer advan- 
tages from the standpoint of force con- 
trol. Fortunately however, its advan- 
tageous principles may be retained minus 
most of the ligatures by utilizing auxil- 
iary springs and suitable media of at- 
tachment upon banded teeth. 


ADVANTAGES OF THE LINGUAL ARCH 
WIRE 

In those cases where it is indicated, 
the factor of simplicity and efficiency 
may be brought to a high degree of real- 
ization through the use of removable 
lingual arch wires used in conjunction 
with suitable auxiliary springs. Owing 
to the fact that these springs are of such 
small gauge as compared to the base 
wire, they not only can be made to sup- 
ply a constant and suitable degree of 
pressure but any reactive stresses are for 
the most part absorbed by the main arch, 
thereby greatly lessening the burden to be 
carried by the anchor teeth. 


IMPORTANCE OF CONSIDERATION FOR 
THE Sort TIssuEs 

Regardless of the character of the ap- 
pliance placed upon the teeth, one of 
the most important things the ortho- 
dontist has to consider is the health of 
the soft tissues surrounding the teeth. 
There is little question but what many 
orthodontists have been lacking in this 
care as is evidenced by the inflammatory 
symptoms frequently present in the 
mouths of children undergoing ortho- 
dontic treatment. Such symptoms are 
usually manifest on those teeth carrying 


bands which lends emphasis to the ne- 
cessity first of all of avoiding the use 
of bands whenever the efficiency of the 
appliance can be maintained without 
them and second, where they must be 
utilized, to construct and fit them with 
such care and accuracy that their pres- 
ence will not prove a menace to the ad- 
jacent tissues. 


INFLUENCE OF APPLIANCES UPON THE 
MUSCLES 

In addition to the consideration which 
must be given to the investing tissues 
and oral mucous membrane, there is an- 
other reason why our appliances should 
be as simple as possible and that is con- 
cerned with the effect they may have 
upon the labial and buccal muscular 
groups. In view of our knowledge of 
the intimate relationship which these 
structures bear to the developing arches 
and in consideration of the fact that nor- 
mal habits of these muscles must be en- 
couraged at all times, it is of the most 
vital importance that they not be irri- 
tated or thickened through contact with 
poorly adapted appliances for this in 
turn may easily become an initial factor 
in perverting their action or developing 
abnormal muscular habits. It behooves 
us therefore in using labial arch wires 
to bear this thought in mind and adapt 
them with such accuracy that the liability 
of the disadvantages before mentioned 
may be reduced to the minimum. 


THE QUESTION OF ANCHOR BANDS 


When the first permanent molars are 
used as the primary anchor teeth, the 
question of bands for these teeth nat- 
urally must be considered. Mention 
has already been made of the fact that 
many practicing orthodontists are prone 
to subject the soft tissues to abuse and 
nowhere does this more frequently oc- 
cur than about the molar teeth. Any 
observing orthodontist realizes that many 
of the bands fitted to molar teeth are 
constructed in such a slovenly manner 
that they readily become a menace to the 
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soft tissues. This applies equally to 
both types of bands used, namely, the 
so-called “clamp band” or to the fitted 
band. While patentees and manufac- 
turers of the so-called clamp band claim 
that this is the only type suitable for 
use, their claims have not been sustained 
by some of the best thinkers in our field 
as is all too evident by the fact that 
many of our leading orthodontists have 
discarded them. ‘The lingual screw shaft 
with its accompanying bulk to say noth- 
ing of the nut which clamps it into place 
all meet with objection if we are to 
consider the subject from the standpoint 
of simplicity and comfort. However, 
these objections are no more serious than 
those which may accompany a fitted band 
when its construction is carelessly car- 
ried out or improper metals are utilized. 


SIMPLICITY OF CONSTRUCTION FROM 
THE PATIENT’S STANDPOINT 

In the making of fitted bands, many 
men are finding it advantageous to ef- 
fect their construction upon cast stone 
models which allows for the various de- 
tails, such as proper contour, festooning, 
accurate placement of soldered attach- 
ments, etc., to be done without subjecting 
the patient to the wear and tear inci- 
dent to measuring and fitting such appli- 
ances directly in the mouth. 

The metal or alloy which is to be used 
is of primal importance and in my opin- 
ion, should be a hard, resilient alloy of 
gold, platinum and palladium. When 
used .006 of an inch in thickness by 
17 of an inch in width, sufficient strength 
may be obtained to allow for festooning 
if necessary in the interproximal areas 
and through the use of Mershon contour- 
ing pliers, the material may be so ac- 
curately adapted to the model that the 
fmished product will go on the tooth 
with a snap. In other words, the tend- 
ency when a resilient metal is used is 
to have the portions of the band which 
fit the tooth on the mesial and the distal 


drawn close against the tooth through the 
adaptation of the metal to the buccal and 
lingual surfaces. 


THe Rapripiry oF TootH MovEMENT 


We hear much nowadays about the 
rapidity with which teeth may be moved 
with claims both pro and con for certain 
types of appliances. While this is by no 
means a new discussion as will be re- 
vealed by a careful study of the older 
literature on the subject, among which 
much of special interest may be gleaned 
from a book written by Norman W. 
Kingsley in 1879, this phase of ortho- 
dontia is nevertheless one which is im- 
portant to us. The question of real im- 
portance which the operator must settle 
is not how rapidly the teeth may be 
moved, but how rapidly should they be 
moved ? 

What we commonly understand as the 
physiological movement of teeth is nat- 
urally dependent upon the application 
of gentle but constant pressure, with such 
pressure under definite control so as to 
be as uniform in action as is humanly 
possible. All these factors may be real- 
ized in simple mechanism and when 
properly operated, the teeth may be gently 
but unalteringly carried to the points de- 
sired without interfering with the normal 
tendencies of development. 

The period required to complete such 
work naturally varies greatly in dif- 
ferent individuals for several factors may 
influence or condition the changes neces- 
sary such as the age of the patient, the 
nature of the malocclusion and the man- 
ner in which the cellular elements in- 
volved respond to the stimuli of pressure. 
In some individuals it may be a few 
weeks while in others it may run into a 
year or even much longer. In any event, 
we always have at our disposal a re- 
liable guide during treatment and that is 
the factor of pain, for we know that 
when this element appears in our cases, 
the pressure is too intense or is being 
improperly applied. Appliances there- 
fore which are heralded as “rapid tooth 
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movers” should be viewed with suspi- 
cion unless they can be shown to comply 
with other equally essential requirements. 


CONCLUSION 


The advantages accruing from the use 
of the most simple mechanism which will 
satisfactorily fulfill the purposes of such 
appliances, are obvious in an attitude 
of appreciation on the part of our pa- 
tients who are quick to realize that 
through their use the factor of discom- 
fort and unsightly appearance have been 
reduced to the minimum. 

The popularity of some appliances is 
not always due to merit but to a condi- 
tion brought about by the generous use 
of ‘‘printer’s ink” and an all too fre- 
quent lack of clear-headed thinking on 
the part of those who use them. 

In the selection of appliances consider- 
able latitude of choice is offered with- 
out transgressing the principle of sim- 
plicity, but regardless of the type 
selected, the factor of force control as 
well as secure and stable anchorage must 
be accomplished, otherwise the appliance 
is unfit for use. 

More careful consideration for the soft 
tissues should be shown. While simple 
appliances reduce the liability of damage 
to the structures if carefully and ac- 
curately constructed and adapted, the de- 
sign and type of appliances alone will 
not safeguard the tissues if handled in 
a slovenly manner. 

The influence of appliances upon the 
oral and buccal muscles should not be 
overlooked or ignored, for upon the nor- 
mal use of these structures hangs the suc- 
cess or failure of many of our cases. 

In the construction of appliances it 
is advantageous from the patient’s stand- 
point to have the bulk of the work done 
on cast stone models. While this may 
add somewhat to the complications of 
office routine, it is a great step toward 
simplicity. 

The rapidity with which teeth should 
be moved is by no means settled but 
until some one comes forward with evi- 


dence more conclusive than that offered 
by Oppenheim and verified by the clinical 
experience of many sane orthodontists, 
we must conclude that the gradual and 
gentle changes which we term physio- 
logical tooth movement are best. We 
should therefore not be disturbed or 
stampeded by those serving the interests 
of manufacturers of orthodontic appli- 
ances who seek to tempt us through the 
exploitation of that old but ever seductive 
siren, “Speed.” 
DiscussION 

J. Camp Dean, Oakland, California: Dr. 
McCoy has shown clearly that the important 
thing is a definite knowledge of the under- 
lying principles of tooth movement and a con- 
trolled force. When we know what we are 
doing it is obvious that the simplest mechanism 
and that producing the least irritation to the 
patient, both mentally and physically, should 
be devised to accomplish the result. We did 
not know in the beginning the force required 
to best stimulate cell growth. There is now 
a great element of uncertainty, even in the 
most experienced hands, due to the physical 
condition of the patient. 

The evolution, through which we have gone 
in the matter of appliances, was probably 
necessary. In the early days of orthodontia, 
every man attempting the work devised his 
own mechanism. Then Dr. Angle made his 
now well-established classification and devised 
a uniform adjustable appliance with a definite 
plan of procedure for each classification. 
This was a big step forward and removed 
from the dentist the necessity of much thought. 
With the development however, of _ the 
trained orthodontist with a knowledge of the 
forces necessary to produce tooth movement, 
it is only natura] that we are coming back to 
the original idea of a carefully studied ap- 
pliance for each individual case. 

There is one point I wish to emphasize. 
We should not limit the growth once stimu- 
lated by a fixed attachment. This convic- 
tion, it seems to me, is the strongest argu- 
ment in favor of the lingual alignment wire. 
When I was east last year, attending the 
national meeting, I was away from my pa- 
tients nearly three months. A dentist was 
caring for my children to whom I will give 
credit for keeping the bands in position and 
tightenii« 1 ligature from time to time, but 
not seri. sly going after the necessary arch 
development. On my return, I was gratified 
to see a large number of instances where teeth 
had grown away from the alignment wire from 
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one to three millimeters. THis was true growth 
due to the original stimuli when the appliance 
was adjusted. 

I consider the approximation of the upper 
deciduous cuspids, in early childhood, due to 
many causes of gross irregularities in later 
life. These little teeth are a dominant force, 
causing rotated and overlapped incisors, both 
upper and lower, Class 2 or distoclusions, nar- 
row arches with resultant lack of nasal breath- 
ing space and tonsil and adenoid growths. I 
have obtained wonderful results in a_ large 
number of such cases by using a simple lingual 
bar soldered to bands on these cuspids and 
expanded with the wire stretcher. I know the 
disadvantages of the wire stretcher and even 
when skillfully used, this attachment should 
be frequently removed, readjusted and re- 
cemented. Such an appliance causes the lit- 
tle patients practically no annoyance. It can 
be made on a model from a compound im- 
pression, the adjusting requiring but a few 
minutes’ time. The service can be rendered 
at very moderate cost where perhaps a more 
extensive treatment, but no more effective, 
would be prohibitive. I cite this instance as 
only one where a careful study of each case 
may result in a simple, but efficient device 
being used and saving the patient unnecessary 
irritation and expense. 


Frank A. Gough, Brooklyn, New York: 
There is hardly one single statement in Dr. 
McCoy’s paper with which I can agree. Some 
of the ideas that sound quite plausible at 
first reading, I believe would, if carefully 
analyzed, be found badly wanting. For in- 
stance, his statement in regard to the dura- 
tion of treatment is not tenable. We all 
know that after Oppenheim’s paper came out 
in 1908 or 1909, the orthodontists as well as 
the dentists throughout the country began to 
use its findings as an excuse for prolonging 
treatment anywhere from five to fifteen years. 
This is ridiculous and does not conform to 
Oppenheim’s teachings. The attempt to 
shorten the period of treatment is a most salu- 
tary one. 

Dr. McCoy’s description of the lingual arch 
appliance is far from accurate. It is a most 
inefficient and worthless appliance for moving 
teeth. It is all right to put in children’s 
mouths to make them believe they are having 
something done, but it is not worth anything 
when it comes to placing teeth where they 
belong, that is in normal relation. 


Albert H. Ketcham, Denver, Colorado: 
Dr. McCoy has sounded a note of warning 
which should be valuable to all. Exaggerated 
claims are made in regard to many of the ad- 
vertised orthodontic appliances. While these 
claims may be realized in the hands of a few 
operators, in many hands they fall short. 
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To my mind any orthodontic appliance may 
be a very dangerous instrument in the hands 
of the man who lacks training, experience, and 
good common sense. My advice to men starting 
in orthodontia is to first use the simpler forms 
of appliances, for instance the old expansion 
arch; but even this is a dangerous instrument 
unless it is used with understanding. Unless 
the tubes upon the anchor bands are aligned 
exactly right and the arch correctly aligned 
with the tubes, the anchor teeth are very apt 
to be either tipped, turned, depressed, or 
elongated. The anterior teeth may be more 
safely moved with this appliance than with 
any other form of mechanism, for the reason 
that there is a large body of metal in these 
old forms of expansion arches, and the arch 
forms a comparatively rigid pattern against 
which the teeth are aligned. 

I believe that in the hands of the ortho- 
dontist who understands the operation of the 
lingual appliance, it is very valuable, as where 
its use is indicated it accomplishes splendid 
results. I think the capable orthodontist is 
the one who can, if necessary, use any form 
of appliance, but he must acquire the knowl- 
edge through training, experience, and observa- 
tion to use skillfully at least the lingual ap- 
pliance, the ribbon and bracket appliance, 
modifications of the pin and tube appliance, 
the labial expansion arches, and the Hawley 
form of plates; and from these he may select 
the appliances which his experience and judg- 


ment tell him he can use to the best ad- 
vantage for the case in hand. 
Philip T. Meaney, Portland, Oregon: I 


get fairly good results in the use of both labial 
and lingual arch appliances. I use from Nos. 
19 to 23 gauge wire for the lingual arch, de- 
pending on the case. 


Hugh G. Tanzey, Kansas City, Missouri: 
I would especially like to say a word regard- 
ing the rapidity of movement of the teeth. 
After more than twenty years of experience I 
am satisfied that teeth are rarely injured by 
rapid movement. I have moved teeth so fast 
it has frightened me, yet I have not been able 
to learn of any material damage done. That 
of course depends upon each individual case, 
there being no parallel cases. You cannot say 
what one tooth will do from experience with 
some other tooth, regardless of the appliance 
used. I have caused one impacted tooth to 
erupt after working on the other teeth for 
several] years. Finally I caused the eruption of 
the other cuspid in one month. It surprised 
me, and yet I cannot see wherein any damage 
has been done. In other cases IT have worked 
many months, and have not been able to start 
movement. The general practitioner should 
not become alarmed at statements of this kind, 
and should not be too greatly exercised about 


i 
Dr | 
rtant 
der- 
con- 
are 
nism 
the 
ould 
did 
ired | 
now 
the 
sical 
pone 
ably 
tia, 
his 
his 
ised 
nite | 
ion. 
wed | 
ght. 
the 
the 
ent, 
to 
ap- 
ize. | 
nu- 
yic- 
ire. 
the 
yas 
ive 
nd 
yut 
ch 
ed 
th 


220 


the “damage” done by the orthodontist, whether 
he works rapidly or otherwise. Perhaps the 
operator has something to accomplish in a 
brief time, but I will say they cannot all be 
done in a few weeks, a few months or a few 
years. Much depends on the conception of 
the ideal arrangement of the teeth, for the 
best results attained. There is no objection to 
the orthodontist working ten or fifteen years 
if he is getting results all the time. 

If ever there was a Godsend to orthodontia 
it is the lingual appliance—whether it be the 
lingual wire with finger springs or otherwise 
Those who have used this appliance have 
secured wonderful results, without the aid 
of other mechanisms. However, many do not 
know how to use this appliance. After work- 
ing in orthodontia ahout fifteen years only, was 
I able to work with the lingual appliance suc- 
cessfully, control it and see anything in it. 
I think it should rarely be used alone, or 
without combining it with the labial arch. 

One drawback to orthodontists is their 
attitude toward labor. They all want to do 
the work so quickly and so easily. That is 
one reason why the manufactured appliances 
appeal to them. They may be slipped on so 
quickly and adjusted so easily. Many have 
read the appealing advertisements. Read the 
history from Fauchard on down to the time 
of Farrar and Angle and even to more recent 
views, and you will find they were all getting 
results, but they have all tried to avoid this 
labor! 

The strictly tailor-made appliance is the 
one with which I secure best results. There is 
but one thing I purchase already manufac- 
tured, and that is the little buccal tube which 
is not easily made. 

I want to say a word for the lingual ap- 
pliance soldered to the band. I cannot say 
very much for the numerous removable at- 
tachments; I have not found them to be as suc- 
cessful as the ones that are soldered. It would 
seem to take more time to solder attachments 
to bands, but they are neater, more sanitary 
and just as effective. I think we should have 
a great deal of respect for those pioneers who 
worked out the original ideas, and we are 
not so very far away from them at the present 
time. 

Somebody mentioned the teeth growing 
away from the lingual arch during absence 
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from the orthodontist. If you have allowed 
your patients to stay away for a few months 
and have not found a lot of good results, and 
some of your patients are not cured you may 
be surprised. In the use of any appliance if 
you will allow more time and give your 
apparatus a bit of rest it would be more 
effective. 

I would add a word of caution as to the 
use of the lingual appliance when no labial 
appliance is used to control it. It is not un- 
usual to find lingual appliances away from 
teeth because the appliance has tipped the 
anchor teeth back away from the bicuspids, 
the latter being rotated. In such cases the 
labial appliance may be used to control the 
lingual arch. 


Dr. McCoy (Closing): I made no plea 
whatsoever for lazy methods of treatment, 
and I believe a man who will drag out the 
treatment of cases unnecessarily has no busi- 
ness practicing orthodontia. definitely 
stated that with the simplified orthodontic 
mechanism it was possible to gently but un- 
interruptedly move teeth to normal positions. 
In the vast majority of cases in my practice 
the teeth have been placed in their normal 
relations within a year. In spite of that, how- 
ever, I hear repeated statements to the effect 
that cases coming to me require from five to 
fifteen years for completion. You know, as I 
do, that within a year’s time in the average 
case the teeth are usually placed in their 
normal relation; then a secondary period of 
treatment may follow during which retaining 
appliances are worn; then perhaps a simple 
lingual retainer may be used to prevent the 
third molars crowding up the incisors. If 
the orthodontist safeguards his patients’ inter- 
ests to that extent, nine chances out of ten 
somebody with a tendency to let the tongue 
run riot in the mouth, talks of this man taking 
five or ten years to treat his cases. This 
does not apply to Dr. Gough, but chiefly to 
remarks of the laity or to others equally lacking 
in orthodontic knowledge. 

I plainly stated that in those cases where 
indicated the lingual arch offers advantages. 
I do not believe it is indicated in all cases. 
I do not think any appliance is indicated in ali 
cases. Furthermore I believe the orthodontist 
who limits himself to one single type of ap- 
pliance limits his own possibilities. 
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OUR DUTY TO THE EDENTULOUS PATIENT 


By RUDOLPH O. SCHLOSSER, D.D.S., Chicago, Illinois 


(Read before the Chicago Dental Society, December 19, 1922) 


ET us concede that preventive 

dentistry is the most important 

phase of our professional under- 
taking, and that the service we as a pro- 
fession, are rendering along this line, 
and along the line of tooth conservation, 
is doing much to check the ravages of 
dental caries and the subsequent loss of 
the teeth. Yet it cannot be denied, that in 
spite of all our efforts, the number of 
edentulous patients who come to us for 
treatment is continuously increasing. 
Among the factors contributing to this 
condition may be cited the following: 
First, today more people are consulting 
the dental practitioner generally than 
ever before; second, the knowledge that 
focal infection impairs systemic function 
and health, results often in the extrac- 
tion of all the teeth in the attempt to 
clear up these disturbances; third, cer- 
tain types of partial restorations fail to 
stand up under the strains and stresses 
of functional usage. Other factors might 
easily be mentioned, but the above cita- 
tions will suffice to serve as an approach 
to the consideration of the theme I have 
chosen: Our Duty to the Edentulous 
Patient. 

This duty, as I visualize it, does not 
consist of a wholesale scrapping of the 
old and time-tried theories and practices 
in an endeavor to find some easier and 
simpler method of denture construction, 
but rather does it call for a broader and 
fuller understanding of the fundamental 
requisites of good artificial substitutes 
for the lost parts of the human mastica- 
tory mechanism. It is important that we 
secure the greatest degree of comfort, 
the very limit of utility, of service in 
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mastication, and the most satisfactory 
result from an esthetic viewpoint. If 
we could but bring ourselves to realize 
how much these mean to the person 
wearing artificial dentures, and _thor- 
oughly to appreciate how severely the lack 
of these requirements handicap the 
wearer, this realization could not but 
arouse in us a desire to give more serious 
attention to our denture prosthesis. 
From the dental literature of the past 
ten or twelve years we have learned much 
about the methods used in making pa- 
tients edentulous and about the different 
technics employed in making the replace- 
ments for those who have survived the 
transition stage, regardless as to how 
they fared in transit. They may have 
had their teeth extracted, elevated or sur- 
gically removed; their mouths may have 
been properly or improperly prepared for 
the reception of artificial dentures; all 
of these procedures have been described 
quite freely and often. That in an era 
of professional progress errors should 
become more or less prevalent is but 
natural, and only proves that even dental 
oral surgeons and prosthodontists are not 
infallible. If as pioneers of a new age, 
imbued with new ideas, they set up for 
themselves and their professional breth- 
ren new ideals, let us not judge them too 
harshly. However, if we find among 
their number now and then, some of the 
old school, whose years of patient devo- 
tion and study have caused them to be 
recognized as authorities, it is much easier 
to accept the new theories and we feel 
safer to follow out new ideas of technic 
and procedure, for these new theories are 
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shown to be, in fundamental principles, 
the same as the old. 

The first requisite for the successful 
construction of artificial dentures is a 
proper foundation. ‘This means that the 
bony structures of the jaws and the 
mucosa covering them must be in a perfect 
state of health, and the conditions gen- 
erally favorable to the reception of den- 
tures. When the traumatic disturbances 
caused by the removal of the teeth leave 
the mouth in a state of irritation or in- 
flammation, it is unwise to proceed ex- 
cept, where the patient is first fully in- 
formed regarding the probable tissue 
changes and the subsequent need for 
periodical adjustment because of these 
changes. The patient should also be 
cautioned that he will experience con- 
siderable discomfort during the first few 
days owing to the soreness following the 
recent removal of teeth. Such immediate 
denture construction is advocated by some 
to avoid serious disturbances in the 
temporomandibular joint, and by others 
to guard against a probable injurious ef- 
fect on the auditory mechanism. It is 
done in some cases for patients active in 
business or social life who do not wish 
to appear edentulous. A thorough ex- 
amination should always be made, and 
whenever any suspicious areas are found, 
radiograms should be used to assist in the 
diagnosis. 

Within the past year or two some over- 
zealous operators have permitted them- 
selves to attempt the scaling of ecstatic 
heights in oral surgery. Asepsis, pre- 
cision and dispatch have ever been prac- 
ticed by those operators worthy of the 
full confidence of our profession, but the 
fast,. loose and extensive slashing and 
cutting of alveolar and surrounding struc- 
ture as openly advocated by some is 
nothing short of criminal. I wish to 
place myself on record as favoring ra- 
tional surgery, both in the matter of ex- 
traction of teeth and in the preparation 
of the jaws for the reception of dentures, 
including the removal of sharp spiculae 
of bone, trimming of ragged or loose 


The Journal of the American Dental Association 


flaps of mucosa and the reduction of 
such portions of the labial or buccal 
alveolar plates as may be found to seri- 
ously interfere with the prosthetist’s at- 
tempt to get a proper esthetic result. In 
like manner I wish to emphasize that | 
do not consider the severing of the fre- 
num or other muscle attachment a nec- 
essary part of the mouth preparation, nor 
the shaping of the jaws by surgical means 
for the purpose of facillitating the im- 
pression taking. I would make excep- 
tions in cases where a thorough examina- 
tion would prove that certain hyper- 
trophied bone structure might interfere 
with the proper development of the den- 
ture base, or its easy placing when com- 
pleted. Many of the existing undercuts, 
which upon casual examination would 
fall under the latter category, often upon 
closer scrutiny and study of the jaw form 
are shown to offer exceptionally good 
support for the denture. The complexity 
of the undercut merely requires a cor- 
rect guidance of the finished denture base 
for insertion and removal. 

Realizing that impression materials 
and technics have of late been quite thor- 
oughly discussed, I will confine myself to 
such passing reference of them as my 
theme may call for, choosing instead to 
devote this paper to a consideration of 
some of the general or fundamental and 
well-known principles that are essen- 
tial to good denture construction, 
but which perhaps, because they are so 
commonly known, are the more grossly 
ignored. It can be said of the prosthe- 
tist as it has been said of the general 
practitioner in dentistry, that he has 
failed often for no other reason than that 
he did not realize that the mouth was still 
a part of the body, and even in its edentu- 
lous state subject to the histological, 
anatomical, physiological and_ patho- 
logical changes; these changes being the 
direct or indirect result of stimulation 
or irritation, depending upon either the 
accommodation of, or the interference 
with functional activity. 


Assuming that our patients present 
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with their mouths in normal healthy con- 
dition and wish us to construct dentures 
for them that shall measure up to a high 
standard of utility, comfort and esthetics, 
how shall we avoid the undesirable 
changes and induce the desirable one? 
The whole procedure resolves itself into 
a consideration of basic or fundamental 
principles. Favorable histological changes 
may be induced by proper stimulation 
of the tissues involved; this means cor- 
rectly distributing the applied forces of 
mastication as transmitted through the 
dentures to the tissues to which they are 
adapted. ‘The factors contributing to the 
above are: 1, correct impressions; 2, 
proper alignment; and 3, good occlusion 
and articulation of the teeth. 

In the structural forms of the jaws and 
contiguous parts we should not attempt to 
bring about any forced change without a 
due regard for the full effect of such 
changes; much serious injury may re- 
sult, as fcr instance in the effort to 
change the surfaces of the glenoid fos- 
sae by an arbitrary pitch of the planes 
of the tooth cusps, or a disregard of the 
relation of the condyle paths to the 
habitual mandibular movements. That 
the inclined planes of natural tooth cusps 
assist in the guidance of the mandible 
through its masticatory movements is a 
well established fact, that in early life 
this guidance influences the development 
of the temporomandibular articulation as 
it pertains to the anatomical form of these 
structures that go to make up this joint, 
cannot be denied. But these histological 
changes that play so important a role in 
the development of these parts are dis- 
tinctly different from the forced changes 
in the osseous and periosteal structures 
of patients of mature years. One other 
factor often utterly ignored is, that the 
forces depended upon to effect changes 
in the temporomandibular joint, have a 
very deleterious effect upon the mucosa 
and underlying bony structure of the 
ridges, especially that of the mandible, 
because they are applied directly to the 
tissues upon which the denture rests, 
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being transmitted through them, and be- 
fore the desired change has taken place 
in the joint there is noticed a marked dis- 
turbance in the retention, due to atrophy 
of the parts. 

The disregard of functional require- 
ments in arranging and articulating of 
teeth results in malocclusion. | What 
would the orthodontists say if we argued 
with them that periodontal disturbances 
and kindred ills could be cleared up by 
enforcing changes in the condyle path 
adjustment, rather than by attempting 
to correct the alignment of tooth axis 
and cusp planes, especially where gross 
irregularities were observed. Malocclu- 
sion is one of the most prevalent causes 
of failure in artificial dentures. Because 
it is constant and unyielding, even a 
slight malocclusion effects a greater strain 
on the tissues than mastication with well- 
balanced dentures and results in irrita- 
tion and atrophy of the mucosa and 
underlying bony structures. 


INFLUENCE ON PHYSIOLOGICAL 
FUNCTION 

Any artificial denture is a foreign ob- 
ject when in the mouth, though perhaps 
gold or platinum bases are more ac- 
ceptable to the tissues than vulcanite. 
Much criticism of vulcanite should have 
been criticism of its use. Properly ma- 
nipulated, it has many advantages over 
some other materials in general use today. 

Freedom for physiological function 
may be provided for if the impression is 
properly developed. An adaptation can 
be secured which insures the retention 
of the base and does not interfere with 
the action of the movable structures, in- 
cluding the muscles of speech, mastica- 
tion and facial expression. ‘This is done 
by controlling the plasticity and flow of 
the impression material during the taking 
of the impression, and by the making of 
reliefs over the palatine foramina and 
canals and the hard central portion of 
the vault. 

The ideal impression does not seek to 
compress tissue. It aims to achieve per- 
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fect adaptation to the tissues when re- 
laxed. Tension upon the tissues during 
function increases the denture’s resistance 
to displacement. Because this tension is 
intermittent and the tissues return fre- 
quently to a condition of repose the 
physiological effect is that of a stimulant 
rather than that of an irritant. Perfect 
adaptation of the impression can be se- 
cured only while the tissues are func- 
tionally active and under the stress of 
occlusion. It requires proper molding 
or trimming of the impression flanges. 
Other factors in retention are, atmos- 
pheric pressure, adhesion, cohesion, a re- 
tentive form of jaw, correct relation be- 
tween tooth planes and condyle paths and 
correct occlusion and articulation. 
PsycHOLOGY AND ESTHETICS 
The mental attitude of the dentist to- 
ward denture construction has a most 
important effect upon the results of his 
work. If he realizes that he is not 
merely concerned with making a set of 
artificial teeth, but is restoring function 
and appearance which may effect the 
health and happiness of his patient, he 
will appreciate that he is engaged in a 
task worthy of his best endeavors. 
Esthetics is defined as “The principles 
of artistic construction.” In denture con- 
struction we must combine the principles 
of esthetics with those of physics that we 
may assist the patient in the proper ap- 
plication of the forces employed in masti- 
cation and speech. A study of persons 
who exhibit harmony of face form, tooth 
form and arch form reveals certain laws 
of esthetics which are beginning to be 
understood. The application of these 
laws will restore harmony of tooth form 
and arrangement if it ever existed. If 
the patient exhibited disharmony in one 
or more of these relations, these laws 
will establish it and may effect an im- 
provement. Concessions in tooth form or 
alignment may be made to restore an 
expression to which the patient or his 
friends are accustomed. 
The esthetic elements with which we 


have to deal are: 1, facial proportion; 
2, outline form and contour; 3, arch 
form; 4, tooth proportions and outline; 
and 5, the relation of the maxillary and 
mandibular ridges in correct centric oc- 
clusion. I am indebted to such men as 
Williams, Wilson, Prothero, Orton, 
Lowrie, Tench, Monson and Gillis for 
much helpful information on these sub- 
jects. One should study not only the 
face form as a whole, but the influence of 
one part of the face on the others. For 
instance, if the bite relation be too close, 
the face will be shortened and the lips 
and cheeks will be forced into undesir- 
able positions. If the bite be opened too 
far equally unnatural and undesirable 
relations will be established. 

At least a general harmony of face 
color and tooth color is desirable. Very 
light shades are suitable only for young 
people. After the age of forty, medium 
or dark shades are usually indicated. For 
people with red hair and blue eyes light 
gray or blue shades may be desirable. 
For persons with dark hair and skin, blue 
in the teeth is contraindicated, and grays 
and yellows will be found more suitable. 

Good practice calls for the procuring 
of every possible record of the pre-edentu- 
lous state that might serve us in planning 
the restoration. Along this line Dr. 
Gillis has done some splendid work with 
which we all should be more or less 
familiar, because he has presented his 
methods in clinics and papers at various 
times. ‘There are however a goodly num- 
ber of patients coming to us from time 
to time without any tangible record of 
their previous condition, except such as 
we may be able to deduce from their 
edentulous jaws. ‘The fulfillment of our 
obligations is often fraught with difficul- 
ties, our very best efforts are not always 
properly appreciated, yet as professional 
men this does not absolve us in any sense 
from doing our full duty. 

An analysis of the steps involved in 
the working out of the esthetics of the 
restoration, calls first of all for the es- 
tablishing of the correct bite opening. 
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Upon this depends the restoration of 
facial length and with this, the develop- 
ment of a sufficient inter-occlusal space to 
accommodate the habitual opening and 
closing mandibular movements during 
speech, and proper clearance between 
the tuberosities and the ascending rami 
to avoid interferences to the free lateral 
movements of the mandible. The tech- 
nic steps include the establishing of cor- 
rect length and lateral as well as antero- 
posterior parallel for the plane of oc- 
clusion on the maxillary contour rim. 
When this has been done, the length res- 
toration is completed by giving proper 
height to the mandibular rim. 

When the bite opening is thus accom- 
plished, we have a given space in which 
to work out our contour restoration. 
Owing to lateral and inward contraction 
of the maxillae after extraction, the ridge 
relation undergoes some modification, 
but the classification used in orthodontia 
for the same purpose will suffice to dif- 
ferentiate them. Because there is no 
perceptible change in the base of the 
mandible after extraction, it maintains 
its normal relation as framework of the 
lower portion of the face. The problem 
confronting us, is to so fill in the space 
that exists between the edentulous jaws 
when in correct bite relation as to restore 
as fully as possible the lost contour and 
profile. Here again we must combine 
the principles of esthetics with those of 
physics, lest we, while establishing de- 
sirable contour and profile, develop too 
great a strain on the tissues, owing to 
improper leverages. Stability of the lower 
denture in particular requires the cen- 
tering of the teeth over the ridge, with 
such a modification of the axial align- 
ment of the teeth in both arches as to 
insure the proper application of the 
forces of mastication. 

The distinctive advantages of working 
out the restoration in detail by the use 
of rims attached to well-fitting baseplates 
are, that they will enable us to make an 
accurate study of the effect of the res- 
toration en bloc, permit of making nec- 


essary alterations easily and assist ma- 
terially in the selection and setting of 
the teeth. By making the rims of de- 
sired buccolingual dimensions and dis- 
tributing this width proportionately, we 
are able at the same time to provide for 
the proper cheek and tongue clearance 
to accommodate the food bolus and free- 
dom for the tongue in speech. The an- 
terior portion of the rim should also 
be centered over the mandibular ridge for 
similar reasons, as well as to permit the 
lower lip to assume its normal posture. 
Depending on the ridge relation, the 
overjet of the maxillary rim will vary. 
Here the principles of esthetics are of 
prime importance, as they govern the con- 
tour and profile, the labial surface being 
modified till the desired result is achieved. 
The arch form can be so shaped at this 
time that it will harmonize with the 
outline form of the face and tooth. 
Hue harmony and form harmony are 
the keynotes when we are selecting teeth. 
Correct occlusion between maxillae and 
mandible are next worked out and the 
baseplates transferred with casts in place 
to the occluding frame. In setting of 
the teeth, the esthetics are governed by 
the development of high lights and shad- 
ows, and these in turn are produced by 
prominences and depressions which, in 
controlling the light radiation, give us 
our results. In a similar way festoons 
on the vulcanite gum will enhance the 
esthetics. While it is possible to get 
very satisfactory dentures in the manner 
outlined, it must be remembered that 
the little touches that can be made when 
the case is tried in, add materially 
to the beauty of the case when finished. 
There is much that could be added, 
and I realize that I have at best given 
but an outline. | Edentulous patients 
come to their toothless state partly be- 
cause we, as a profession have not, with 
all our endeavors in the preventive and 
reparative line, been able to keep them 
from it. They are therefore entitled to 
the very best we can offer them. If this 
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truth is brought home to you by this pre- 
sentation, I will consider myself well re- 
paid for my efforts. 

DIscussION 


Charles Lane, Detroit, Michigan: It seems 
to be a fact that many of the later day theories 
and technics are the old tried and true ones 
with a new frame. Many men are of the 
opinion that the insertion of dentures as soon 
after a surgical operation as possible is quite 
the right thing to do. Personally, I am of 
that opinion, for thereby is saved much of 
the facial expression and muscular action 
which is lost when these tissues are in a 
more or less dormant condition. It is not a 
fact that patients experience more soreness in 
the case of the immediate insertion of den- 
tures for the denture acts almost as a splint 
on a broken arm, protecting the mouth against 
bumps, heat, cold, food, acids, and so forth. 
It is necessary, of course, to make an almost 
immediate insertion. 

A consideration of diagnosis is the first 
real necessity from the angles of mentality, 
mouth size, bony structures, soft tissues, 
breadth of ridges, border tissue attachments, 
throat forms, soft palate attachments, saliva 
and ridge relation. 

Some of our scientists have taught us that 
at the time of birth we have a glenoid fossa 
and condyle. As teeth erupt the movement of 
the lower jaw is limited and guided by the 
condyle head in the glenoid fossa, forcing 
the teeth of both jaws to take definite posi- 
tions in the arch. When the teeth are fully 
erupted the work is taken away from the 
condyle and fossa and distributed between the 
occlusal surfaces of the teeth and the fossa 
and condyle. 

Many dentists believe that good impressions 
mean good dentures, and devote the most of 
their energies in that direction. It is noted 
by essayists and clinicians that the greatest 
interest by the great number is in the making 
of the impression, and no greater mistake has 
ever been made. There is no question at all 
but that the arrangement of the teeth is by far 
the most important consideration in denture 
construction. It is quite necessary that in 
the lower jaw particularly the teeth should be 
arranged so that their long axis will pass 
through a given center; an average of their 
radius to that center is four inches, and that 
the buccal cusps of the molars be directly 
above the center of the ridge, and that the 
lingual cusps should be lower than the buccal. 


Robert R. Gillis, Hammond, Indiana: The 
essayist appeals for ‘fa broader and_ fuller 
understanding of the fundamental requisites.” 
We agree, but would make the term “funda- 
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mental requisites’ embrace not only the 
knowledge possessed by the dentist but also 
the knowledge possessed by the patient. 

Altogether too many patients approach the 
prosthetic denture stage with a total lack of 
appreciation of the new experiences in store 
for them. Not only must the dentist have 
knowledge and skill in the required technic, 
but the patient also must be educated pre- 
liminary to prosthetic dentures. 

We consider that the foundation upon which 
success in denture making rests consists first 
and foremost in a properly informed patient. 
The patient supplies the physical and mental 
foundation and in whatever degree this founda- 
tion is wanting or incorrect, our effort will fall 
short of a full measure of success. 

Through the process of analysis outlined to 
the profession by M. M. House we may, with 
a very fair degree of accuracy, size up our 
prospective denture patient. 

It is essential that we discharge our first 
duty to the edentulous patient at this earliest 
contact with him. No constructive technic 
should be undertaken until we have first af- 
forded the patient a true conception of what he 
may expect from prosthetic dentures. Fre- 
quently a patient comes for such service with 
the preconceived notion that his friend’s suc- 
cess or failure with dentures will be the true 
measure of success in his own case. After a 
careful examination of his mouth and an 
equally careful study of his mental attitude, 
we should instill in his mind a proper idea 
of what experiences he is approaching. 

Our purpose is to prepare the way psycho- 
logically so that minor difficulties which will 
probably come with denture wearing will not 
be considered signs of failure. As these dif- 
ficulties (promised and expected) are met and 
overcome, one by one, the patient notes im- 
provement and is encouraged to continue. 
Fully informing the patient thus becomes our 
first duty. 

The several methods of denture prosthesis 
offered today are like the religions of today— 
each has its good points, each has its strong 
advocates, but none are universal and none have 
any monopoly on_ successful attainments. 
Therefore, we would consider it a_prelimi- 
nary duty that we should be pretty well 
acquainted with several methods of procedure 
because the diversity of problems in denture 
prosthesis often taxes the entire range of 
methods for a satisfactory solution. 

The essayist says “the first requisite for 
the successful construction of artificial den- 
tures is a proper foundation” and _ then he 
defines a proper foundation to mean that the 
ridges must be in a perfect state of health. 
Right here, we come to the parting of the 
ways. We grant that the most ideal results 
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are attainable over such a foundation, but we 
contend that dentures may be called “success- 
ful’ only after considering several elements 
of their make-up and function; and _ success- 
ful dentures can be made for mouths present- 
ing less favorable conditions than he describes. 

For several years past, we have been fol- 
lowing a method that affords early denture 
service to those patients who must lose their 
natural teeth. 

During any edentulous period, we believe in- 
jury is unwittingly done the patient and the 
denture-makers’ problems are unnecessarily 
multiplied. 

Prevention is the high aim in the healing arts 
today; let us apply prevention in our denture 
service; prevent the wrecking of the temporo- 
mandibular articulation, prevent the loss of 
great masticatory power, prevent abnormal 
mandibular movements, prevent toothless days 
and weeks, prevent much of the pain that often 
follows the necessary surgery, prevent much 
of the difficulty in transition from natural 
to prosthetic dentures. 

We would agree with the essayist and 
heartily commend his statements relative to 
conservative surgery in connection with tooth 
removal and ridge preparation. 

The essayist uses the terms “occlusion and 
articulation of the teeth.’ I want to register 
a plea for the dismissal of that word “articu- 
lation” from our dental nomenclature except as 
it shall refer to a joint or the utterance of 
words. The word already has those two ac- 
cepted meanings; two is enough. The shade 
of difference in meaning between occlusion and 
articulation as applied to teeth is so fine 
as to lead most dentists into confusion and 
usually the two words are employed synony- 
mously. The term occlusion means. truly 
everything that has been expressed by both and 
the term articulate truly means nothing of 
the sense in which dentists so often use it. 
Articulate as commonly applied to teeth is a 
misnomer and its use in this sense should 
be discarded. 

We agree with the essayist that “denture con- 
struction should be on such lines as to mini- 
mize the changes from normal in the tempo- 
romandibular joint” but his discussion of this 
feature leaves his meaning rather ambiguous. 
He says “much serious injury may result in 
the effort to change the surface of the glenoid 
fossae and the eminentia articularis by an 
arbitrary pitch of the planes of the tooth cusps 
or a disregard of the relation of the condyle 
paths to the habitual mandibular movements.” 

I do not believe that any dentist has ever 
tried to change the anatomy of the normal 
fossae or eminentiae; that would be practically 
impossible because the condyle does not come 
into contact normally with either of these parts. 
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One case has been reported wherein a condyle 
was apparently functioning against the floor 
of the fossa but in that case the teeth were 
absent for a long period. 

I am acquainted with denture technic that 
would aim to correct—not disregard—‘the 
relation of the condyle paths to the habitual 
mandibular movements.” This practice pre- 
vails only where the “habitual movements” are 
pathological, abnormal, and result from ex- 
cessive shortening of the maxillomandibular 
relation or dimension. 

Whenever the natural teeth are badly 
abraided or lost or prosthetic dentures are 
worn that are built to too short a bite, the 
head of the condyle is forced backwards and 
encroaches upon the external auditory meatus. 

The glenoid fossae are not changed but the 
interarticular cartilage of the temporomandib- 
ular joint is altered and the tympanic plate 
of the temporal bone (the anterior wall of 
the external auditory meatus) is sometimes 
damaged. 

In such a case, the habitual mandibular 
movements should be corrected; dentures 
should be built to a longer bite, the maxillo- 
mandibular dimension should be increased and 
be brought back to its normal size. Such 
reconstruction aims only to reestablish normal 
relations and is not employed except where the 
case exhibits a traumatic closure of the bite. 

We would emphasize the essayist’s appeal for 
a proper mental attitude on the part of the 
dentist. Dentists succeed in rendering real 
service only in those fields of labor in which 
they find pleasure. If any dentist does not 
like denture work, by all means, he should 
employ his talents in other ways and thereby 
render his patients the greater service. 


William A. Giffen, Detroit, Michigan: The 
essayist enumerated fundamentals and did not 
inject a lot of new stunts and advocate specia! 
technic to befuddle the issue as so many are 
prone to do. 

Sixteen years ago when I started to special- 
ize in denture construction, about the only 
teachers I knew anything about were Greene, 
Snow, Wilson and Prothero. They were 
splendid teachers; however we have made a 
great deal of progress since that time. 

Our methods of classifying not only the 
physical condition of the cases presented to 
us but the mental attitude of the patients to- 
gether with study models and other facilities 
of making a proper diagnosis, obviates many 
of the pitfalls open to the dentist who does not 
stop, look and listen. 

We have various means of producing splen- 
did results in denture construction. We must 
start in on the right basis with our patient 
and follow accurately each step in our technical 
procedure. 
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Regarding the question of fees, there are 
many members of the dental profession who 
spend a good deal of time trying to induce 
patients to decide to have professional services 
rendered for which they are not able to pay. 
I think it is perfectly proper for a dentist to 
ascertain the financial status of a patient be- 
fore deciding what to advise the patient in 
regard to prosthetic restorations. Many pa- 
tients look prosperous and like to impress a 
dentist that expense is of little importance 
to them, when an investigation might show 
that their clothing was not paid for. 

Each patient deserves the best service we 
can render however, whether it be a vulcanite 
denture at our minimum fee or a porcelain 
denture at our maximum fee. We should give 
them the best they can afford to pay for. 

The mystery has been practically eliminated 
from denture construction. I do not believe 
it will ever get back into it again. 

We are learning to understand the funda- 
mental principles and the application of tech- 
nic to those principles, thereby getting good 
results, provided we use some horse sense in 
carrying our cases to completion. 


J. H. Prothero, Chicago, Illinois: I think 
the profession is coming back into its own, 
the glamor and mystery are being wiped out 
from this particular field of dental practice, 
and results that a few years ago were con- 
sidered almost impossible are going to be at- 
tained. 

There is a good deal to be said regarding 
the movements of the mandible and condyle 
which should be studied in the replacing of 
lost dentures or lost natura] dentures. 

As time goes on the prosthetic section of 
dentistry will take more interest in the condi- 
tion of the glenoid fossa at the time the 
patient presents and it will be given far more 
consideration than it is at the present time. 
You cannot change the anatomical relations of 
the glenoid fossa and fibroid cartilage, without 
injury to the patient and without interfering 
with an efficient denture placed in the mouth. 


Elwell Neil, Nashville, Tennessee: 1 wish 
to go back to the title of the essayist. If I 
remember correctly it was “Our Duty Towards 
the Edentulous Patient.” I think sometimes 
we can approach the positive side of a ques- 
tion by looking at the negative side of it. 
There are some procedures of which the dental 
profession is guilty that I positively know 
are not in line with our duty to our edentu- 
lous patients. 

I am going to tell one of the things that 
is not otr duty to om edentulous patient, 
and that is to take impressi.. of that pa- 
tient’s mouth and expect t!.e patient to come 
back in a week and give him the handiwork 


of some one else. Am I right? When the 
rank and file of the profession will devote time 
and thought, study and hard work to their 
patients, like Prothero, Wilson, Gillis, and 
a number of others, much better work will 
be accomplished. When the rank and file that 
claim to be general practitioners of dentistry 
wil] begin to devote hard and diligent study 
to their patients’ conditions, then we will be 
closer toward doing our duty to the edentulous 
patient than we are now. I may be wrong 
about that, but I contend it is dishonest to take 
a patient's money for dentures if you have 
not had a hand in making their impressions, 

In the construction of full dentures, there 
are eight major steps or technical procedures 
we have to learn, and failure in the perfect 
carrying out of any one step means failure. 
Just to the extent we gain perfection in any 
one of these major procedures will we have 
failures. Between the major steps there are 
minor steps, all of which have their part in 
the final outcome of the work. Any one of 
these major steps is just as important as an- 
other. Examination of the mouth is the most 
important of all regardless of the technic of 
the impression taken, cast making, occlusion 
and contour. They are not bite plates, they 
are more than that. Various occlusions of 
models are used for many purposes which have 
to do with the restoration of facial contour. 
It is a great disadvantage to send impres- 
sions for models to a laboratory seventy-five 
miles away from your office when it comes to 
the question of restoring facial contour. One 
should have the models at hand. 

The working out of the condyles is an- 
other thing, and then comes the plaster cast. 
How long do you let the investment set before 
you put the stress that must be applied in 
the vulcanizing process? How many dentists 
are using common plaster and trying to get 
by with it? The investment goes, the vulcan- 
ization goes. How many of the rank and 
file of the profession know anything about 
the chemistry of vulcanite? 

I am appealing to the profession not only 
to organize study clubs but a study club 
with one member. That is the thing we need. 
How many of you have looked into Gray’s 
“Anatomy” since you left school? How many 
of the rank and file of the dental profession 
know what we are talking about when we 
speak of the temporomaxillary articulation? 

I am for the complete wiping out of the 
commercial laboratory. It is frequently said, 
a busy practitioner cannot afford to do his 
laboratory work. What is the busy man going 
to do when he cannot afford to go through 
all this work? We ought to do it ourselves, 
and if we do not, we should be honest to our 
patients and send them to men who will do 
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all the work. I do not mean that men like 
Dr. Prothero should do all their laboratory 
work, but the busy practitioners can have men 
so thoroughly under their control that the 
results will be practically the same as if they 
did all the work themselves. 


Dr. Schlosser (Closing): Dr. Lane spoke 
about the lack of soreness from denture con- 
struction. One of the fundamental principles 
in surgery is accuracy and cleanliness, and if 
we follow the same precision in the building 
of dentures, the dentures will act as a splint 
and will alleviate pain because of their pres- 
ence, but if we abide by the old hit-or-miss 
technic and extract or surgically remove teeth 
in any old way to get them out and set 
about to build a denture, it will in truth be 
like a temporary denture. When we tell a 
denture patient that we will give him some- 
thing temporary, we are preparing him to ac- 
cept something that will be slipshod, produced 
with less effort and skill on our part; if it does 
not work well, we blame it on mouth conditions. 

I remember the paper presented by Dr. 
Gillis some time ago on the preparation of the 
mouth and the immediate denture construc- 
tion, and I have tried to carry it out as Dr. 
Gillis has done. 

At the meeting of the American Dental As- 
sociation this year we had some good clinics, 
and some that were not good. My thinking 
they were not so good does not mean they 
were not good, but there was one clinician there 
who took his impressions before the teeth were 
extracted, and then built his dentures upon 
the cast he developed and from which he cut 
off the teeth and changed the jaw to ideal form. 
He then developed a celluloid matrix, using 
this celluloid to guide him. The dentist surgi- 
cally treated the jaw and trimmed it so that 
it would fit the denture. I do not think I 
would ever want to go to that extreme. 

There has been called to my attention some 
recent presentation on cutting in the mandible 
through laying back of a periosteal flap and 
trimming off across the mylohyoid ridge so 
that we can place dentures below, and quite 
frequently I have patients under my observa- 
tion from whom muscle facia has been slashed 
in the attempt of getting impressions in making 
dentures. I find if we have proper adapta- 
tion of the impression to the tissues, as we 
find them, we can get all the retention we need 
by a proper understanding of the physical 
preperties of whatever material we use and 
by the proper development and use of technic. 
It takes practice, but if we would only apply 
to our prosthesis the same skill and manage- 
ment and same effort that G. V. Black taught 
us to apply in our operative work, we would 
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find our results would measure up to the re- 
sults obtained in the field of operative dentistry. 

Something was said about one system in 
denture construction and comparing it with 
religions. This is an illustration I have used 
at different times: We find in different parts 
of the country practitioners who will go to 
this man and to that man to take a post- 
graduate course, so that they can get his idea, 
and after following his idea they will even- 
tually evolve one grand big idea of their own, 
using a combination of the good points, the 
technic, and the principles that are approved by 
different men. 

When I spoke of an attempt to change the 
temporomandibular articulation, the glenoid 
fossa, or the articular eminence or condyle 
head, I referred to statements that have ap- 
peared in print. We have placed dentures 
with arbitrarily shaped cusps in the mouth 
and have hoped that some change would take 
place. The injurious effect is what I re- 
ferred to as the one that I believe may take 
place. Even, when we have established the 
character of the bite opening to cause a false 
relation of the cusps, we are locking the bite 
against the lateral movement, so that every 
lateral movement is a torsion exerted by the 
dentures on the tissues, and while we are 
hoping something will happen that will change 
the relations of the arch so that the tissues 
will accommodate themselves to the dentures, 
that thing has been responsible for more fail- 
ure in the new technic of impression taking 
than any other one thing. 

There were many technics advocated, spec- 
tacular retention, clamping the tissue and hook- 
ing of the flanges around this or that promi- 
nence, and while we started out with firm re- 
tention it did not take long before we lost 
our retention, and this was not a change in 
the denture base because that does not change 
unless the patient breaks it or we use im- 
properly vulcanized rubber. But in the at- 
tempt to change the temporomandibular ar- 
ticulation the forces applied are exerted 
through the dentures on the tissues upon which 
the denture base rests, and the undue strain 
because of its constancy produces irritation 
which destroys the ridge. 

In reference to the commercial laboratory, it 
is the result of the cry of the profession that 
they do not want to do the dirty work. For 
many years prosthesis has been looked upon 
as the menial side of our prcfessional en- 
deavors. We look upon it as something con- 
densed into the essentials of a fine art, the 
rebuilding of the human face, and by the ap- 
plication of technic and skill we get a good 
deal of satisfaction out of our work, just 
as the artist gets satisfaction out of his work, 
according to his ability to deliver the goods. 
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RULES FOR THE CONTROL AND PREVENTION OF 
DENTAL CARIES 


By U. G. RICKERT, M.A., D.D.S., Ann Arbor, Michigan 


(Read before the American Dental Association, Los Angeles, California, July 17-21, 1922) 


HAT rules, in general, should 

govern for the prevention of 

dental caries? This is, and has 
been for years, and in all liklihood will 
continue to be for some time, the most 
pertinent question confronting dental 
science. The problem has been studied 
and investigated by the most competent 
research workers in our profession, yet 
so far as we know, no one is qualified 
to give a complete and even reasonably 
rational answer to the proposition. For 
most assuredly, until someone definitely 
establishes the cause, or causes of dental 
caries, prevention and even control will 
be more or less of an empirical procedure. 
Technically then, if I were to strictly 
confine this discussion to positive 
methods of prevention, not much could 
be stated at this time in definite terms, 
but in order to flavor the report with 
something of the practical I will take 
the liberty of broadening the subject to 
read “prevention and control.” 

When I accepted the invitation of the 
committee, to briefly present this subject, 
it was with the definite understanding 
that nothing new nor spectacular could 
be given to materially change the gen- 
erally accepted methods of prevention 
and control of dental caries. Therefore, 
I will make no attempt at an elaborate 
review of all the experimental and 
clinical experience having a direct or 


indirect bearing on the subject, but will 
confine my discussion to just a few 
fundamental principles concerned in 
prevention, for it must be evident to all 
of us that if we hope to keep up the 
necessary interest to encourage continued 
research, such encouragement must come 
largely from an interested profession, 
if we are to keep up the interest of the 
profession, we must keep the subject 
alive by frequent reports, co-ordinating 
clinical and experimental findings. 
This introduction is intended to justify 
a review of material with which most 
of you are already more or less familiar. 

At the present time there is some dif- 
ference of opinion as to the most effective 
measures at our command for the 
management of oral diseases. In the 
past most operators were quite agreed 
concerning the merits of local treatment, 
but recently there has been evidence of 
less optimism as to the efficiency of such 
treatment, so that we now have those 
who insist that without a consideration 
of the deeper seated systemic factors, 
the most satisfactory results can not be 
obtained. I shall undertake a co-ordi- 
nation of these views. 

In view of the fact that oral cleanliness 
has been quite generally held as the first 
principle in the prevention of dental 
caries, in view of the recent enlistment 
of the dental hygienists into the ranks 
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of preventive dentistry, and in view of 
the rather generally accepted theory that, 
if we give proper dental attention to the 
child he may as a rule be carried to 
maturity with a full complement of 
teeth, it seems appropriate at this time 
to raise the question, “will a clean tooth 
decay?” Clarence J. Grieves makes 
this statement, “cleanliness is a relative 
condition and it is now known from a 
study of those who sedulously practiced 
oral cleanliness, that caries and gingival 
lesions recur in the so-called clean 
mouths.” Percy R. Howe says, “if the 
profession of dentistry is to undertake the 
prevention of dental diseases, it will have 
to apply other measures than are at 
present employed. We clean the teeth 
to prevent decay. A few hours and the 
process must be repeated. The cleaning 
must be kept up continually. The 
causes of caries are still there ready to 
act the moment they are not interfered 
with. On the other hand native races do 
not clean their teeth, do not need to, 
and yet do not have dental caries.” 
Arthur D. Black in speaking to the 
Southwestern Michigan Dental Society, 
made this statement: “It is now quite 
generally known that the cleaning of 
teeth does not always prevent dental 
decay.” Harold DeWitt Cross of the 
Forsyth Dental Infirmary of Boston 
concludes: ‘While there have been 
indications that dental prophylaxis in- 
fluences the prevalence of caries to a 
slight extent, I believe that those in the 
best position to judge of this, are still 
of the opinion that nothing as yet has 
been proved in this connection.” Are 
these leaders of dental opinion correct? 
Most of us will agree that in the broader 
sense they are. But seemingly opposed 
to this view, we have a group of pre- 
ventive dentists who have been remark- 
ably successful in carrying patients, 


especially children through the highly 
susceptible periods. To them the most 
important factor is the immediate en- 
vironment of the tooth. The question 
then to be answered is, how are these 
somewhat opposed views to be co- 
ordinated ? 

Well-informed physicians and dentists 
are aware of the fact that the day of 
nostrums is past, but the laity is still 
demanding drug remedies, so it follows 
that patients susceptible to caries usu- 
ally ask what mouthwashes or dentrifices 
should be used. Such sweeping claims 
are made by makers of some of these 
preparations that it is important that 
patients should be enlightened as to their 
therapeutic value. To illustrate, one 
widely advertised dentifrice makes strong 
claims for the pepsin incorporated in it 
on the ground that it digests the mucin 
plaques. The shortest time in which 
we were able to make any impression on 
twenty-four hour plaques produced on 
glass slides was thirty-eight minutes. 
Even in this time digestion was incom- 
plete. When one considers the limited 
time the paste has to act in the mouth, 
it becomes evident that the manu- 
facturers’ claims are splendid adver- 
tising features but of limited practical 
value. In justice to this preparation I 
believe that there are indications for its 
use not dependent on the pepsin but 
on the calcium phosphate incorporated 
as the abrasive. A very able investiga- 
tion of this dentifrice was reported by 
William J. Gies. 

Then too, unfounded therapeutic value 
has been attributed to potassium chlorate. 
A number of preparations incorporating 
it are on the market, but the accompany- 
ing literature fails to explain that its 
principal indication is in the treatment 
of mercurial stomatitis. The possible 
toxicity should discourage its general 
use. 
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Outside of the added cleansing proper- 
ties of the grits it is my opinion that the 
flavoring agent is the most important, in 
that it may lead to the more frequent 
cleaning of the teeth, especially so with 
children. Patients should be informed 
that there are no dentifrices nor mouth 
washes that in themselves noticibly in- 
fluence the progress of caries. From the 
Miller hypothesis naturally, the most 
rational solution demanded an antiseptic 
for the destruction of the offending micro- 
organisms, and an anti-acid for the 
neutralization of acidity. Miller and 
others soon observed from clinical and 
experimental studies the limitations of 
this means of control, for with the re- 
moval of the antiseptic or the anti-acid 
it was only a matter of minutes until the 
original conditions again prevailed. On 
the other hand it is my opinion that the 
employment of well selected anti-acids, 
antiseptics and astringents, unquestion- 
ably favorably influences the end result, 
when judiciously employed in conjunc- 
tion with surgical and at times necessary 
mechanical restorations. 

At the present time I know of but one 
medicament that approaches specificity 
in the control of caries. Nearly a cen- 
tury ago it was observed that caries could 
be inhibited with silver nitrate. Various 
silver solutions have since been used to 
prevent decay of defective areas in both 
temporary and permanent teeth. Sus- 
ceptible areas of posterior teeth may be 
made resistant. Its judicious uses for 
the control of caries already in progress, 
either when properly reduced under fill- 
ings, or in inaccessible areas without fill- 
ings, are usually rewarded with a high 
degree of success. It is indeed un- 
fortunate that there are no other known 
substances that may be thrown of solu- 
tion as easily and become as insoluble 
as reduced silver without the objection- 


The Journal of the American Dental Association 


able discoloration, for with silver, dental 
caries could be controlled to a remarkable 
degree. In fact, experimenters have 
reduced silver over sound teeth for pre- 
ventive measures. Experimentally this 
would be sound therapeutics if it were 
not for the attendant discoloration. | 
have carried out the following experi- 
ment; using two unerupted third molars 
from the same patient. Immediately 
after extraction, both were set up as 
permeable membranes, both were ob- 
served to act as such membranes, the one 
was then immersed in a diluted silver 
solution, and placed in a dark room for 
forty-eight hours and then subjected to 
direct sunlight. The enamel thus treated 
became clogged and refused to act as a 
permeable membrane. Osmosis ceased. 
I then placed both teeth in weak organic 
acids and was impressed with the in- 
creased resistance of the tooth treated 
with silver. This is not due to the ap- 
proximate insolubility of the silver alone, 
but also to the diminished permeability 
of the tooth. If the time ever comes 
when jet black teeth will be looked upon 
as beauty spots, preventive dentistry will 
have become a reality. 

It should be observed here that copper 
holds a place second only to silver. Its 
use however, is practically limited to the 
controlling influences when included in 
filling materials and used where caries 
is already active. 

A study of this kind impresses one 
with the limitations of preventive 
methods. There is no question in the 
minds of most of us as to the possibili- 
ties of oral prophylaxis especially so if 
we include in that term early treatment 
and filling with suitable filling materials, 
but there is a question of its being the 
most fundamental means of control. 
Hence the assertion of Dr. Howe: The 
cleaning must be kept up continually. 
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The causes of caries are still there ready 
to act the moment they are not interfered 
with. We are glad that the writer in 
this statement admitted the influence 
of prophylactic interference. On the 
other hand, that there are certain deep- 
seated influences at work beyond the con- 
trol of the hygienist must be evident to 
the most enthusiastic prophylactic oper- 
ator. Miller and G. V. Black were 
conscious of such forces even in their 
day. ‘They observed that the seemingly 
well organized tooth may become carious 
under the most favorable condition from 
the standpoint of oral cleanliness, due 
to marked, yet obscure forces. We have 
all had similar observations. It is the 
management of these as yet obscure in- 
fluences that must ultimately solve our 
problem. 

At the present time the most promis- 
ing field of investigation appears to be 
that of diet and its influences. The 
profession should encourage and support 
with every possible means the splendid 
studies of Doctors Grieves, McCollum 
and Howe, for when these investigators 
will have become as proficient in their 
demonstration of a specific and practical 
diet that may be depended upon to build 
up the more perfect tooth and bone 
structure, as they have in their demon- 
stration of the consequences attending 
a deficient diet, then a new era will have 
dawned on dentistry and general medi- 
cine, 


Dr. Howe before the Dental Faculties 
Association in Montreal, and Dr. Sec- 
combe before this Society, outlined cer- 
tain general principles of diet but if the 
calcium and phosphorous balance is as 
essential as it appears from the experi- 
mental studies of Dr. Grieves, there is 
reason to believe that as yet we are a 
long way from assurance of just what 
constitutes a practical diet. The es- 
sential catalytic factors and the indi- 
vidual idiosyncrasies of the patient 
complicates the problem still more. ‘The 
profession will be waiting with interest 
future developments in this fundamental 
field of study. 

What then can dentistry do to lessen 
the incidence of caries? The most con- 
structive statements that in my opinion 
can be made at this time are that as 
a profession we must seriously continue 
oral prophylaxis on the one hand and 
encourage the highest type of research 
on the other. We must enlighten the 
public as to the absolute necessity of 
efficient dental supervision, through the 
highly susceptible period of childhood, 
and last there must be a more conscien- 
tious effort on the part of many dentists 
to faithfully serve these little patients, for 
many of the dental tragedies of the adult 
patients, with which we are daily con- 
fronted, might have been avoided, if the 
rest of us could have, and would have, 
practiced that which the best of us al- 
ready know. 


ble 
ave 
his 
yere 
I 
ri- 
ars 
ely 
as 
ob- 
one 
ver 
for 
to 
ted 
sa 
ed, 
nic 
in- 
ed 
ne, 
ity 
es 
on 
ill 
er 
Its 
he | 
in 
ies 
ne 
ve 
he 
li- | 
if § 
nt [ 
ls, | 
he | 
he 


CLASSIFICATION OF IMPACTED LOWER THIRD 


MOLARS 


By JOSEPH P. WAHL, D.D.S., New Orleans, Louisiana 


(Read before the American Society of Oral Surgeons and Exodontists, Los Angeles, California, 
July 11 to 15, 1922) 


Fig. 2 


Class 1.—Lower third molars which 
are parallel with the normal second molar 
and are impacted by cicatricial tissue 
or bone. 

Division 1.—Where the tooth is im- 
pacted by cicatricial tissue only. 

Subdivision 1.—Those teeth displaced 
lingually. 

(A) Roots not fully developed. 

(B) Roots fully developed. 
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(C) Roots separated and straight. 
(D) Roots separated and curved. 
(E) Mesial root straight and distal 


root inclined mesially. 

(F) Distal root straight and mesial 
root inclined distally. 

(G) Roots excementosed. 

Division 2.—Where the tooth is im- 
pacted by cicatricial tissue and partially 
by bone. 

Subdivision 2.—Those displaced buc- 
cally. 

Division 3—Where the tooth is im- 
pacted by bone only. 


Fig. 3 


Class 2.—Angular impactions. Those 
lower third molars which are almost 
parallel with the normal second molar 
and having a mesial inclination. 

Division 1.—Where a portion of the 
crown of the third molar is impacted by 
the second molar and none of which is 
covered by bone. 
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Subdivision 1.—Those teeth displaced 
lingually. 

(A) Roots not fully developed. 

(B) Roots fully developed. — 

(C) Roots separated and straight. 

(D) Roots separated and curved. 

(E) Mesial root straight and distal 
root inclined toward the mesial. 

(F) Distal root straight and mesial 
root inclined toward the distal. 

(G) Roots excementosed. 

Division 2.—Where a portion of the 
crown of the third molar is impacted by 
the second molar and the balance is 
covered by bone. 

Subdivision 2.—Those displaced buc- 
cally. 

Division 3—Where the whole of the 
crown of the third molar is covered by 
bone and impacted by the second molar. 


Fig. 4 


Class 3.—Horizontal —_impactions. 
Those lower third molars lying at right 
angles to the normal second molar and 
parallel to the body of the mandible. 
The crown of the tooth directed toward 
the second molar. 

Division 1.—Those teeth lying near 
the surface with a portion of the crown 
exposed and partially impacted by the 
crown of the second molar. 

Subdivision 1.—Those displaced lin- 
gually. 

) Roots not fully developed. 
(B) Roots fully developed. 

(C) Roots separated and straight. 
(D) Roots separated and curved. 


(E) Mesial root straight and distal 
root inclined toward the mesial. 

(F) Distal root straight and the 
mesial root inclined toward the distal. 

(G) Roots excementosed. 

Division 2.—Those teeth having a 
small portion of their crown exposed 
with the roots deeply imbedded and the 
crown fully impacted by the second 
molar. 

Subdivision 2.—Those displaced buc- 
cally. 

Division 3.—None of the crown ex- 
posed tooth completely covered by bone 
and impacted by the roots of the second 
molar. 


Fig. 5 


Class 4.—Oblique impactions. Those 
lower third molars, whose crown has a 
distal inclination towards the Ramus 
and the tooth is impacted by bone. The 
root ends are in close proximity to those 
of the second molar, while the crown 
of the impacted tooth and the crown of 
the second molar are widely separated. 

Division 1.—Those teeth, part of the 
crown is exposed and part covered by 
bone. 

Subdivision 1. 
lingually. 

(A) Roots not fully developed. 

(B) Roots fully developed. 

(C) Roots separated and _ straight. 

(D) Roots separated and curved. 

(E) Mesial root straight and the 
distal root inclined toward the mesial. 
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(F) Distal root straight and the 
mesial root inclined toward the distal. 

(G) Roots excementosed. 

Division 2.—Where the greater part 
of the tooth is covered by bone. 

Subdivision 2.—Those displaced buc- 
cally. 

Division 3.—Where the entire tooth is 
covered or imbedded by bone. 


Fig. 6 


Class 


5.— Horizontal impactions. 
Those lower third molars lying at right 
angles to the normal second molar and 
parallel to the body of the mandible, 
with the crown of the impacted tooth 
directed towards the Ramus. 

Division 1.—Those lying near the sur- 
face. 

Subdivision 
lingually. 

Division 2.—Those deeply imbedded. 

Subdivision 2.—Those displaced buc- 
cally. 

(A) Roots not fully developed. 

(B) Roots fully developed. 

(C) Roots separated and straight. 

(D) Roots separated and curved. 


1.— Those displaced 


(E) Mesial root straight and the 
distal root inclined toward the mesial. 
(F) Distal root straight and the 
mesial root inclined toward the distal. 
(G) Roots excementosed. 


Fig. 7 


Class 6.—Those lower third molars 
which are impacted and lying across the 
body of the mandible. 

Division 1.—Those lying near the sur- 
face of the body of the mandible, with 
the crown of the impacted tooth directed 
toward the lingual and partially covered 
by bone. 

Division 2.—Those lying near the sur- 
face of the body of the mandible, with 
the crown of the impacted tooth directed 
toward the buccal and partially covered 
by bone. 

Division 3.—Those completely covered 
by bone, crown of the impacted tooth 
directed either buccally or lingually. 


Class 7.—Misplaced lower _ third 
molars. Such as those lying near the 
lower border of the mandible; those lying 
under the roots of the second molars; 
those imbedded in the ramus, or any 
other portion of the mandible. 


ARE 


SOME THINGS OF IMPORTANCE TO BE CONSIDERED 
IN THE PRACTICE OF PERIODONTIA AND 


ORTHODONTIA 


By FRANK M. CASTO, D.D.S., Cleveland, Ohio 


(Read before the American Dental Association, Los Angeles, California, July 17-21, 1922) 


HE successful development, ad- 
vancement and perpetuity of any 
specialty of medicine or dentistry 
is contingent upon first, the necessity for 
its existence, the establishment of an 
ideal, the inspiration of an idealist, and 
the incorporation into its practice of cer- 
tain definite basic or fundamental princi- 
ples. It further depends not alone upon 
an exhaustive, scientific study of the 
problems which directly concern it, but 
upon the scientific study, knowledge and 
co-operation of all allied specialties and 
upon the sane and practical application 
of facts and principles thus evolved. 
Strange as it may seem, it is never- 
theless true that all specialties of medi- 
cine, and even medicine itself owes most 
of its progressive and constructive evo- 
lution during the various periods to the 
genius of a single man, who, by his al- 
most superhuman powers and mentality, 
his courage, honesty, and indomitable 
spirit, has enlisted followers who, be- 
lieving implicitly in the principles pro- 
pounded, have taken up the cudgel and 
fought for recognition and exemplifica- 
tion of such principles and ideals. This 
in many cases has involved the sacrifice 
of friends, money, and _ health. 
So has this same condition prevailed 
in the history of dentistry, and its special- 
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ties. If it were wont to have been al- 
ways so in the past, then we must be- 
lieve that the future will be no different. 
Traditions well founded and established 
present a structure most difficult to 
destroy. 

Without an attempt or a desire to take 
one iota of credit from the men who have 
contributed so largely, so unselfishly, se 
unhesitatingly, and so magnanimously 
to the progress and life of orthodontia, 
and without eulogizing, or espousing the 
cause of any person, nevertheless I de- 
sire to pay tribute to a man who has 
done much for modern orthodontia, and 
I am reminded of Hubbard’s estimate of 
a great man in “Little Journeys to the 
Home of Jean Jacques Rousseau”: 

“He is great who feeds other minds. 
He is great who inspires others to think 
for themselves. He is great who pulls 
you out of your mental ruts, lifts you out 
of the mire of the commonplace, whom 
you alternately love and hate, but whom 
you cannot forget.” 

It cannot be denied by any who are 
unpredjudiced that the principles enunci- 
ated by this man now form the basis 
upon which the practice of orthodontia is 
carried on. 

Let us hesitate a moment and con- 
sider some of the things that he has 
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done for orthodontia. He classified the 
knowledge, eliminated the empirical, set 
up and maintained an ideal, established 
scientific basic principles, co-related and 
co-ordinated the study and practice, dis- 
associated it from general practice, and 
did more than any other man to force its 
recognition as a specialty. He associ- 
ated and co-ordinated the practice of 
orthodontia to all other allied specialties 
of medicine and dentistry, and finally 
made it possible for a large number of 
men to comprehend and practice ortho- 
dontia intelligently. This development 
and progress probably could not have 
been brought about by any other means. 
Certainly, it must be admitted that his 
followers and others lent great assistance 
and participated continuously in ad- 
vancing the great work that was begun 
by him. ‘The man, to whom I refer, as 
you all know, is E. H. Angle. Some 
may criticize me because of an apparent 
digression, but I disagree with them, be- 
cause I think these things are pertinent 
and contribute to the soundness of the 
argument. 

We all agree that in the practice of 
orthodontia we must be closely associ- 
ated with the work of the ophthalmologist, 
the rhinologist, the oral surgeon, the 
radiologist, the pediatrician, the dentist, 
and the periodontist. We must also 
have a clear understanding of the funda- 
mental sciences. ‘To attempt to define 
or describe the manner of association 
between the orthodontist and all of the 
specialties would be futile and inap- 
propriate at this time, so I shali con- 
fine my further remarks to the relation 
and co-operation that should exist be- 
tween the orthodontist and the perio- 
dontist. 

It has been said that orthodontia and 
periodontia are to dentistry what hygiene 
and surgery are to medicine. If this 


statement be but half true, we can well 
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recognize our responsibilities. At the 
completion of the deciduous denture or 
even before, the responsibility of the 
periodontist begins. If he be given an 
opportunity to take complete charge of 
the child at this age, decay and perio- 
dontal disease will be prevented, and 
the need for other dental services elimi- 
nated, except in cases where the oc- 
clusion is such as to indicate or demand 
the services of the orthodontist. These 
conditions obviously should be recog- 
nized early, and it is the duty of the 
periodontist to make a diagnosis and 
recommend such correction of occlusion 
as is wise and expedient. It is no less 
the duty of the orthodontist to recom- 
mend prophylactic care and recognize 
and diagnose periodontal disease in its 
incipiency in cases of malocclusion under 
his care and treatment. 

The orthodontist and the periodontist 
should collaborate in the study of many 
abnormal mouth conditions coming under 
their observation. If the orthodontist 
had a better comprehension of the scope 
or field of work of the periodontist, and 
the periodontist had a better understand- 
ing of the work of the orthodontist, the 
knowledge gained thereby would result 
in greater advancement in both fields of 
endeavor. A study of the etiology of 
periodontal disease reveals the fact that 
many cases are caused by mechanical 
irritation. In the division of mechanical 
irritation, Drs. Stillman and McCall have 
included among other things traumatic 
occlusion, orthodontic trauma, and in- 
jury to marginal-cemental and alveolar 
gingiva, all of which are of vital impor- 
tance to the orthodontist. 

DIscussION 


T. Sidney Smith, San Francisco, California: 
There is one point in particular which I think 
is worth mentioning. If I understood our es- 
sayist correctly he said that when the peri- 
cementum becomes separated that tissue can 
never become attached again. Am I correct? 


238 


Dr. Casto: I meant the fibers between the 
teeth, the interseptal fibers, the fibers which 
separate one tooth from another, the dental 
alignment. 

Dr. Smith: I have been convinced for a 
long time that these tissues become vitally re- 
attached when they are aided by proper 
surgery, and microscopic exhibits at this meet- 
ing prove that such a reunion can take piace. 


Albert H. Ketcham, Denver, Colorado: 
The orthodonist certainly must exercise a great 
deal of care to protect the periodontal mem- 
brane from injury, for we know that an injury 
to this membrane or even to the gums may 
be the initial cause of the loss of the teeth, 
whether from misuse of orthodontic appliances, 
rough tooth surfaces, filth, or what not. 

I believe the orthodontist is morally respon- 
sible and therefore he should assume responsi- 
bility for the prophylactic condition of the 
patient’s mouth during his treatment of the 
case. Of course in many instances the pro- 
phylactic condition is far from ideal through 
lack of co-operation in this particular on the 
part of the patient. In my orthodontic prac- 
tice at the beginning of treatment we institute 
prophylactic measures, smooth roughened enamel 
surfaces as far as possible, then give the little 
patient instructions in toothbrush technic. The 
toothbrush container is labeled with the pa- 
tient’s name, filed away, and at each subse- 
quent visit the toothbrush lesson is repeated 
until the child comes to the office with a com- 
paratively clean mouth. Then the lessons are 
dicontinued. Sometimes the child will again 
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become lax in his efforts to keep the teeth 
clean and we will have to resume the lessons. 

It is very essential that the orthodontist and 
periodontist should work together, and that 
the orthodontist should be careful in watching 
for traumatic occlusion. Teeth settle down 
very rapidly when placed in occlusion, and 
that is our salvation. 

Dr. Casto, (Closing): I agree with what 
Dr. Smith had to say in regard to the re- 
attachment of pericemental tissue in those cases 
in which the roots of the teeth have been 
somewhat denuded because of diseased con- 
ditions. What I referred to in my discussion 
was the interseptal fibers of the periodonta! 
membrane, or the so-called dental ligament. 
When those fibers or ligaments are injured or 
severed between the teeth by the fitting of 
an orthodontic band or a crown, the fibers 
will never unite again, at least in a normal 
way. Some slight union may occur, or a 
cicatrix form, but there will be more or less 
shrinkage of the fibers. It is positively cer- 
tain that in cases where orthodontic bands 
remain on the teeth over a long period as is 
frequently necessary, and where the tissues have 
heen injured or the interseptal fibers severed, 
the tissues cannot rebuild or return to a normal 
condition. | Contrarywise, if a ligature has 
been used in connection with an orthodontic 
appliance, or during the application of the 
rubberdam, and the tissues or fibers of the 
periodontal membrane are slightly injured, 
they may fully recover. In other words if the 
periodontal membrane should be partially 
stripped from the tooth, and the cause of 
same is instantly removed, and no disease 
follows, it may re-attach itself. 
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CAUSES, PREVENTION AND TREATMENT OF CANCER 
OF THE MOUTH AND TONGUE 


By CARL W. WALDRON, M.B., D.D.S., F.A.C.S., Minneapolis, Minnesota 


(Read before a Joint Meeting of the Hennepin County Medical and Minneapolis District 
Dental Societies, December 20, 1922) 


ANCER of the buccal cavity ac- 

counts for an estimated annual 

mortality in the United States of 
between 3300 and 3500, approximately 
four and one-half per cent of the total 
number of deaths from cancer. Such 
alarming figures amply demonstrate the 
marked malignancy of these accessible 
forms of carcinoma when their develop- 
ment is not prevented and when radical 
removal by early operation has not been 
accomplished. In the light of these 
facts, it would seem probable that an 
early and material reduction in the mor- 
tality from oral cancer may be antici- 
pated with a more active and thorough 
propaganda for the education of the 
public, the dental and the medical pro- 
fessions. 

Though the etiology of cancer is still 
as a closed book, much has been learned 
concerning its prevention and cure during 
the last decade. A great deal of re- 
search has been done and many impor- 
tant facts have been discovered to add 
to our growing knowledge of the disease. 
It has been demonstrated that cancer is 
not communicated from one individual to 
another and that it is not due, in the 
sense that infectious diseases are due to 
a parasite. Hence it is not like other 
diseases but is essentially part of the 
patient, a portion of his tissues which 
keeps on growing to a fatal termination 
unless it is completely removed. Heredity, 
once considered important, has been 
relegated to an almost negligible role so 


remote that the factor of inheritance may 
as a rule be disregarded. One by one 
the various forms of cancer have been 
found to be closely associated in their 
inception with one form or another of 
chronic and repeated irritation. Herein 
lie the possibilities of the prevention of 
cancer of the mouth by the combined 
efforts of the dentist and the physician 
and the education of the public. 

A discussion of the means of preven- 
tion of oral carcinoma necessitates a de- 
tailed consideration of the etiologic fac- 
tors and clinical manifestations of the 
various forms of lesions which may be 
considered precancerous or _ incipient 
malignancy. Cancer of the lip will not 
be considered here though it is a some- 
what allied condition and presents the 
same possibilities of prevention and cure 
with active educational propaganda. 

The oral lesions will be considered 
from two anatomic standpoints, those in- 
volving the tongue and those involving 
the jaws, though in advanced cases both 
regions may be involved by an extension 
of the tumor mass. 


LESIONS OF THE TONGUE 


It has been determined by accurate 
case records that men who develop cancer 
of the tongue have always been warned 
by definite local lesions. Such warnings 
constitute the golden opportunity for pre- 
vention or cure of carcinoma. Irritation 
from tobacco, contact with rough and 
septic teeth or poorly fitting dentures are 


Jour. A.D. A., March, 1923 240 


t 
° 
t 


Waldron—Causes and Treatment of Cancer of the Mouth 241 


the most important factors in the etiology 
of cancer of the tongue. Bloodgvod (1) 
feels that the evidence is overwhelming 
that the continuous and prolonged irrita- 
tio from tobacco in some form is the 
chief factor in producing a lesion of the 
tongue which may later develop into 
cancer. He states: ‘When we study 
the histories with the idea of determining 
which is the most dangerous form of us- 
ing tobacco, pipe, cigarette, cigars, chew- 
ing tobacco or snuff by mouth, we find 
numerous examples of cancer in patients 
who have used tobacco in only one form; 
many who have used it in all forms. 
The striking feature is the excess, not the 
form, the constant presence of tobacco 
juice in the mouth, and careless smoking, 
so that there is repeated burning of some 
one area, producing either an area of 
irritation, definite burn, or leucoplakia. 

“It seems quite reasonable to conclude 
that men can be educated to use tobacco 
moderately and in such a manner as to 
reduce the danger to a minimum, and 
to be instructed on the warning which 
would influence them to discontinue, at 
least temporarily, the use of tobacco in 
any form, and to keep the teeth clean and 
smooth.” 

Irritation and injury to the tongue from 
rough or sharp teeth or dental restorations 
have been noted in a fairly large percent- 
age of carcinomas of the tongue and it 
behooves the dentist to extend every ef- 
fort to prevent its development and cor- 
rect such conditions when present. ‘The 
oral hygiene propaganda of the dental 
profession constitutes a most important 
measure in the war against cancer. In 
his daily practice, the dentist should so 
standardize his clinical examination of 
the teeth, their investing tissues and the 
mouth, that he may discover all sources 
of possible irritation to the mucous mem- 
brane of the tongue. All dental surfaces 
coming in contact with the tongue should 
be smooth, rounded off and devoid of 
sharp margins or points. Prosthetic 
restorations and dental clasps should 
conform to the rigid requirements of 


oral hygiene with all contacting surfaces 
smooth. At times, the wearing down of 
teeth after years of strong mastication 
will result in sharp linguo-occlusal mar- 
gins producing injury to the tongue. In 
addition to the correction of these me- 
chanical faults, mouth cleanliness is es- 
sential. Bainbridge (2) reports a form 
of dental irritation of apparently an 
electrolytic type. He states: “At times 
in an acid mouth, where there are fillings 
of different metals in close proximity 
there may be reaction from one filling to 
the other, which will cause a persistent 
irritation. I have known cases in which 
it seemed impossible to rid the mouth of 
an area of irritation until one or the 
other metal filling had been removed.” 

It is of interest to note that in Blood- 
good’s series of 160 cases the teeth were 
noted as “good” in but three instances 
and the author questions the accuracy of 
the notation in one of these. ‘The re- 
maining two were pipe smokers who de- 
veloped cancer on the site of ulcers ap- 
pearing where the end of the pipes rested 
against the tongue. 

Leucoplakia is the most frequent clin- 
ical forerunner of cancer of the tongue. 
It appears as an opaque, dead white or 
slighty bluish or yellowish patch, often 
multiple, coalescing to form a single area. 
As time progresses it usually becomes 
raised above the surrounding mucous 
membrane with a clean-cut though ir- 
regular line of demarcation. As a rule, 
it first appears behind the molars and 
at the tip and along the border of the 
tongue. ‘The patch is frequently thicker 
towards its center. It frequently feels 
harder and dryer than the surrounding 
normal mucosa both to the patient and 
examiner. Later on it may become more 
firm and perhaps fissured, the white 
covering being cast off in places leaving 
patches of red, raw tissue. In the area 
of leucoplakia, the papillae have disap- 
peared and there is found a great thicken- 
ing of the corneous layer of the epider- 
mis. The deeper layers show changes 
resembling the earliest stages of cancer. 
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Many authorities feel that this condi- 
tion is usually a post-syphilide, while 
others do not feel that syphilis bears any 
such important relation to its occurrence. 

Local ulceration has been noted be- 
fore the development of cancer of the 
tongue in approximately twenty-five per 
cent of Bloodgood’s series of cases. These 
definite ulcers were present in the mouth 
to the knowledge of the patients for 
months before the onset of cancer and 
they could have been treated and cured 
during this period. The ulcers were due 
to a variety of causes: tobacco burns, 
tobacco contact, sharp and carious teeth 
and other dental causes, including biting 
the tongue. 

Areas of local irritation without ul- 
ceration or leucoplakia are frequently 
present and may be due to burns or dental 
irritation. 

Warts and fibromas on the tongue may 
after months or years of seeming inno- 
cence, take on malignant growth. The 
fibromas are apparently scar tissue 
tumors and are situated beneath the epi- 
dermis. Warts may develop in an old 
area of leucoplakia. 

Butlin (3) cites the following five con- 
ditions as the most characteristic and 
important of precancerous or early can- 
cerous lesions. “(1) A little plaque- 
like, hard sore, smooth and polished, but 
neither ulcerated nor excoriated. (2) 
The transformation or replacement of a 
simple ulcer by a cancerous ulcer, which 
only differs from the simple ulcer by 
feeling a very little stiffer and a very 
little firmer. (3) The transformation of 
an entire plaque of leucoplakia into a 
plaque of cancer. The difference is 
marked by very slight thickening, a 
denser white, furrowing and fissuring in 
various directions, but without excoria- 
tion or ulceration. (4) The transforma- 
tion of one small area of a leucoplakia 
tongue into cancer, only marked at first 
by very slight and superficial hardening. 
(5) A white, warty growth or a com- 
pound wart, neither broken nor ulcerated, 
and feeling at first as if it were fixed to 
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the mucous membrane and quite super- 
ficial.” The most frequent form is the 
papilloma especially one growing in a 
previously existing leucoplakia; the most 
infrequent is a submucous nodule. 
Bloodgood’s summary of the precan- 
cerous lesions in 154 cases of cancer of 
the tongue, is as follows: 
Precancerous Lesions No. of cases 
Leucoplakia 
sad teeth 
Area of irritation 
Ulcer 


Wart =... 


in 154 out of 160 cases of cancer of the 
tongue we have a pretty definite history 
of a precancerous lesion. In the remain- 
ing six cases, the histories are too in- 
complete for any data. In the forty- 
three cases of ulcer, the histories are in- 
complete as to the lesion which preceded 
the ulcer. 

“There is not a lesion here that the 
ordinary individual could not recognize 
himself. All that the patients need to 
know is that it is a warning which should 
be immediately heeded by seeking the 
advice of a competent physician, who 
with the aid of the dentist should im- 
mediately remove the cause, and, if the 
lesion does not promptly disappear, refer 
the patient to a competent surgeon for 
proper treatment.” 

There are two general clinical types of 
cancer of the jaws, the hard ulcerating 
type which usually appears on the lower 
jaw, and the soft, medullary carcinoma 
which is found in the antrum and upon 
oral surface of the upper jaw. ‘The hard 
and soft varieties differ materially in 
symptoms and growth. The hard, ul- 
cerating tumor grows more gradually and 
in the earlier stages is unaccompanied by 
pain. It invades the contiguous sur- 
faces more rapidly than the deeper tis- 
sues and the induration present is very 
dense and hard. 

The medullary carcinoma on the other 
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hand, if seen upon the oral surface of 
the maxilla, is on palpation a soft mass, 
often first noticed as a small papule 
with a tendency to bleed easily. Pain 
is usually an early symptom, growth in 
all directions is rapid, frequently taking 
on a cauliflower appearance. Ulecera- 
tion is a late manifestation. ‘The extent 
of the growth may result in a swelling 
of the cheek and nasal obstruction. They 
are very malignant. 

Demonstrable involvement of the 
lymph nodes takes place earlier in can- 
cer of the lower jaw, possibly on account 
of the fact that the lymphatics of the 
upper jaw empty into the internal max- 
illa and intrapharyngeal nodes which are 
not palpable. 

It would seem of interest to note briefly 
the varieties of sarcoma affecting the 
jaws. When sarcomatous epuli are in- 
cluded, sarcoma is probably the most 
common tumor of the lower jaw, though 
they occur somewhat less frequently in 
the upper jaw than does carcinoma. The 
site of origin may be the gums, the an- 
trum, the surface periosteum, root 
membrane or from the alveoli of the 
bone. Blair (4) states: ‘‘A sarcomata 
arising within a tooth socket causes first 
a loosening, later a loss, of the tooth 
and is then inclined to fungate from the 
cavity. The periosteal varieties cause 
hard, irregular, somewhat fusiform swell- 
ings. The myelomata grow within the 
bone and cause a thinning and often ir- 
regular bulging of its walls, but can 
also cause a thickening of the gum tis- 
sue. Certain of the true sarcomata which 
grow within the body of the bone cause 
a thinning and bulging rather than in- 
filtration of its walls: and from _per- 
sonal observation, I am certain that 
they are among the more mildly malig- 
nant. In the upper jaw periosteal sar- 
comata may arise within, or endosteal 
sarcomata may invade the maxillary an- 
trum, causing at first a thinning and 
bulging of its walls but later a perfora- 
tion and involvement of the soft tissues 
by direct extension. Sarcomata of the 
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mouth may cause enlargement of the 
lymph-nodes, but, with the exception of 
the lymphosarcomata, more often from 
septic absorption from the ulcerated sur- 
face than from an extension of the dis- 
ease itself into the lymph-nodes. Sar- 
comata seldom cause pain, at least in 
the earlier stages, though they may do 
so by pressure on nerve-trunks. The 
diagnosis should always rest upon a 
microscopical examination, to which it 
is a safe plan to subject every tumor. The 
various clinical symptoms which are 
ascribed to different tumors and different 
varieties of sarcomata may be misleading 
in the individual case and if depended 
upon for a diagnosis may cause unnec- 
essary mutilation or a disastrous delay.” 


THE TREATMENT OF CANCER OF THE 
MovutH AND TONGUE 


The operative treatment for the eradi- 
cation of carcinoma of the mouth and 
tongue has been so standardized that it 
is questionable whether any further re- 
duction in mortality may be attained by 
future improvements in the surgical tech- 
nic. Authorities agree that cures of 
cancer of the mouth should be close to 
one hundred per cent. Statistics of the 
past twenty years lend hope that this 
ideal may become a practical as well as 
a theoretical result. The education of 
the public has already resulted in more 
patients presenting themselves annually 
on account of benign and early malig- 
nant lesions than formerly came under 
observation over a period of ten years. 
In this way, one observer has noted that 
the number of operable cases of cancer 
of the tongue has increased from fifty- 
three to eighty per cent and the number 
of hopeless and inoperable cases has 
been reduced from forty-seven to twenty 
per cent. 

The treatment of the so-called pre- 
cancerous lesions depends upon their 
sarly recognition and the elimination of 
their cause by discontinuing the use of 
tobacco and instituting necessary dental 
treatment. Leucoplakia should not re- 
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ceive active local treatment as long as 
it shows no tendency to crack or peel off 
or form an ulcer. The removal of the 
cause, tobacco, dental irritation, and the 
treatment of syphilis if coexistant, will 
usually suffice. A soda bicarbonate 
mouth wash is useful but application of 
drugs such as silver nitrate are dangerous 
and apt to precipitate cancer as also may 
radium treatment. Should a plaque of 
leucoplakia become split, scale and des- 
quamate to form an ulcer, the area should 
be excised with the cautery. 

Fibromas and warts should be com- 
pletely excised with an ample margin of 
healthy tissue. Ulcers that do not heal 
promptly after removal of the irritant, 
should be excised so that a complete 
operation has been performed if the 
pathological examination of the excised 
ulcer should show carcinoma. 

Cancer of the tongue and lower jaw 
when still operable, should be radically 
excised and the lymph-glands of the neck 
removed by block dissection. In cancer 
of the upper jaw, (5) the use of the 
soldering iron cautery within the sub- 
stance of the tumor followed by radium 
treatment has found favor recently and 
appears to be somewhat more successful 
than the radical operative procedures of 
the past. Inoperable cases are best 
treated by radium, X-ray and cautery 
in order to shrink the growth, reduce 
suppuration and pain. Yeast held in the 
mouth is also of service in diminishing 
the fetid exudate. 

Both professions must be trained to 
be alert to discover the so-called pre- 
cancerous and the early malignant lesion, 
in order that proper treatment may be in- 
stituted. Delay may be fatal and sad 
to relate, many patients lose valuable 
time on account of professional inexperi- 
ence or lack of thorough clinical diag- 
nosis. | Coexisting syphilis and cancer 
may not be recognized as such and a 
dangerous delay is incurred by prolonged 
antisyphilitic treatment. In other cases, 
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caustic treatment or roentgen-ray or 
radium treatment may result in disaster, 
Bloodgood feels that radium treatment 
should only be instituted after consulta- 
tion between surgeon and roentgenologist 
for up to date he has had no evidence 
that would justify the employment of 
radium alone in operable cases. In many 
cases, dentists through inexperience, have 
failed to recognize early malignancy and 
thus become partners to the delay. Blood- 
good states: “To a large extent, the 
decrease in the number of deaths from 
cancer of the oral cavity is in the hands 
of the dental profession.” Eastman (6) 
states: “Naturally, in the region of the 
mouth, the dentist is the master man in 
the struggle to combat malignancy.” It 
is to him that we must look to give out 
the warning against the danger of the 
early lesions of tobacco, alcohol, hot 
drinks, pyorrhea, syphilis, etc.” 

Truly the dental profession is afforded 
an unexampled opportunity for both pro- 
fessional ethics and public opinion sanc- 
tion and encourage the institution of 
frequent dental observation and prophy- 
lactic treatments. As the oral hygiene 
movement continues to grow, dentists will 
have more and more supervision over the 
health of the mouths of the people and 
will thereby be enabled to prevent the 
occurrence of irritative precancerous 


lesions. 
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CHILDREN—THEIR MANA 


GEMENT AND CARE OF 


THEIR TEETH 


By FRANK C. BOARDMAN, D.D.S., Orlando, Florida 


(Read before the Florida State Dent 


HIS paper had its beginning at the 
Rochester meeting of the “Ameri- 
can Dental Association” in 1914. 
Through the co-operation of fifteen other 
dentists and welfare workers in Orlando, 
County of Orange, we now have a dental 
clinic in which we examine and care for 
the school children. Two other counties 
have tal:cn up the work since. 
It was at the Rochester meeting that 
I also met Otto U. King, who so im- 
pressively gave us facts and figures in 
his paper “The Challenge to the Dental 
Profession.”’ ‘This paper will, I hope, 
again call attention to his challenge. 
The first point in the management of 
the teeth of children, should be the in- 
struction of the parents in the importance 
of the temporary or deciduous teeth, for 
very few of them realize in any degree 
the necessity of maintaining the decidu- 
ous teeth until’ the proper time for their 
removal. How frequent the expression, 
“Oh! they are only first teeth and he 
will soon lose them,” is indicative of the 
carelessness with which the average 
parent views the ravages of decay in re- 
lation to the deciduous teeth. Therefore, 
it should be the business of the dentist 
to institute a campaign of education to 
Instruct in the importance of the decidu- 
ous teeth in relation to the comfort, health 
and development of the child. From the 
manner in which many dentists dismiss 
the subject, it is evident that they also 
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need to brush up a little on the subject 
or at least should have their conscience 
awakened by being taught the injurious 
effects of diseased teeth upon a growing 
child. 

In this day when we are taught so 
much by Billings and Rosenow about the 
ills of the human family which are 
directly traceable to foci of infection in 
and about the teeth, we should not over- 
look the fact that an abcess at the root 
of a deciduous tooth harbors the same 
organisms that make the one in a perma- 
nent tooth dangerous. If these organisms 
are dangerous to the adult they are even 
in a greater degree dangerous to the child. 
The fact that the teeth in decaying cause 
irritated pulps with consequent pulpitis 
and all forms of toothache, which are 
as painful to the child as to the adult, 
should make every lover of children do 
everything in his power to avert the need- 
less suffering that is thus caused. That 
suffering by reason of toothache is the 
cause of much ill health in child- 
hood is an undisputed fact, for the 
nervous system of a child is easily upset, 
and the reflex action caused by a severe 
and long-continued attack of toothache 
will frequently so disturb his nerve bal- 
ance that a severe illness and possible 
fatal result may ensue. 

Decay of teeth causes cavities and by 
them an inability to eat properly. ‘The 
child either refuses food, bolts it whole 
or very imperfectly masticates it. Food 
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thus entering the stomach is not in condi- 
tion to be digested easily and the child 
suffers from all of the ills that follow 
in the train of digestive disturbances. 
Not only that, but the constant swallow- 
ing of millions and millions of bacteria 
and their toxins that are holding high 
carnival on the substance of the teeth, 
is not conducive to the health and de- 
velopment of the child. Many an adult 
today is suffering from digestive dis- 
turbances and faulty masticating habits 
that are the result of neglected conditions 
in the deciduous teeth. 

Cavities in the teeth are ideal incu- 
bators and harbor all kinds of patho- 
genic organisms; the child who has 


overcome an attack of diphtheria, scarlet 
fever or any other infectious disease be- 
comes a carrier of that disease by har- 
boring the organisms in the cavities of 
the teeth, and then expelling them in the 
saliva, in expectorating, coughing or 


sneezing to the detriment of all the other 
children in the community. This is one 
of the strongest arguments for the com- 
pulsory examination and care of the 
teeth of children. The child with de- 
cayed and diseased teeth is not only a 
menace to himself, but also to every child 
with whom he comes in contact. 

The next generation will never be 
what it could be unless the teeth of the 
children of this generation are kept from 
the ravages of decay, and the sooner the 
public realizes the truth, the sooner will 
the world enter upon a real foundation 
of the prevention of disease. 

In the treatment of children’s teeth 
the first thing is prophylaxis and the pre- 
vention of decay. The child should be 
under the care of the dentist as soon as 
the first teeth erupt, and sometimes it 
is necessary to see to them before the 
emergence of the teeth from the gums, 
for if the teeth do not erupt easily the 
disturbances to the nervous system of 
the child may be very serious even to 
the point of bringing on convulsions. 
If the gums are inflamed and tender and 
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the child is irritable and cross with 
every indication of painful dentition, jt 
will be good practice to lance the dense 
gum tissue over the erupting tooth o 
teeth and assist Nature in bringing the 
tooth to the surface. In doing this , 
very sharp lancet should be used and 
the cut made in accordance with the 
needs of the case. If it is an incisora 
straight cut following the incisal edge 
of the tooth will be all that is necessary. 
If a molar it will be wise to make a 
cross-cut, one from disto-lingual angle 
and one from the disto-buccal angle, 
diagonally across the gum where the tooth 
is to emerge. These two incisions will 
cross each other at about the point of 
the center of the tooth and continue to the 
opposite angle from whence they started. 

It is usually only necessary to lance 
one or two teeth at a time for there are not 
more than four erupting at one time, 
and there are not many cases in which 
they are all gum-bound. The relief to 
the child is almost immediate and the 
reflex symptoms rapidly abate. 

When the teeth have been erupted they 
should be kept clean and the mother and 
nurse should be instructed in the im- 
portance of so doing. The cleansing of 
the teeth with a soft cloth will do for 
the first few months, but as soon as 
possible the child should become accus- 
tomed to the proper use of the brush. 
Simply sweeping the brush over the labial 
and buccal surfaces of the teeth will do 
little good and may do much harm, for 
it gives a false sense of proper care to the 
child. A small brush should be ob- 
tained, the bristles at the heel of which 
should be cut off with a sharp knife, 
leaving a tuft of bristles at the end. In 
use the brush should be placed at right 
angles to the teeth, and the bristles in- 
serted between them so that they enter 
the interproximal space, and then the 
brush should be rotated in such a man- 
ner that the bristles may scrub the ap- 
proximating surfaces of the teeth at just 
the places where the bacterial plaques 
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attach themselves. If these surfaces are 
kept clean there will be no possibility 
of the bacteria forming the destructive 
plaque and the teeth will not decay. 
After the teeth have been thus treated 
from the labial surface the brush should 
be inserted in the embrasures from the 
lingual surface, and the method of cleans- 
ing the proximal surfaces of the teeth 
follow from within the arch. ‘The fric- 
tion of the brush on the septal tissues 
makes it firm, resistant and healthy. 
Tooth pastes and mouth washes are not 
essential, but a bland paste of pleasant 
taste, and a normal salt mouth wash are 
all that is necessary. The child should 
be encouraged to rinse the mouth forcibly 
after each meal. A pleasant and effi- 
cient mouth wash can be made at home 
by taking one teaspoonful of salt, one of 
bicarbonate of soda and ten drops of oil 
of cassia to the pint of water; this is to 
be brought to a boil and then bottled for 
future use. This wash is pleasant to 
the taste and the children like to use it. 
Also it makes them think they are using 
something more than water, so the psy- 
chology of its use is good. 

The children should be brought to the 
dentist at least every six months after 
the eruption of the teeth for cleansing 
of the teeth and any repair work that 
may be necessary. If this is faithfully 
carried out there will be little danger of 
dental complications in childhood. In 
cleaning the teeth a small piece of wood 
should be shaped to a point and charged 
with flour of pumice. With this every 
surface of the tooth should be thoroughly 
polished all the time making play of it. 
Life to the child is one big game, and 
the dentist who can enter into the spirit 
of play with them, and make the opera- 
tion a game will have little difficulty in 
the management of children. 

Incipient decay in the pits and fissures 
of the teeth may be treated with nitrate of 
silver. The Howe ammonium solution 
is of splendid service. The silver solu- 
tion should be infiltrated into the de- 


fective places in the tooth after having 
dried the tooth and protected the mouth 
with a cotton roll or napkin. 

After the silver solution has had a 
chance to sink into the fissure reduce 
the silver with eugenol. This will cause 
a deposit of metallic silver within the 
defect and will not only sterilize the 
cavity but will infiltrate the decay proc- 
ess with metallic silver and protect it 
from a recurrence of decay for some time 
at least. The process of using the silver 
solution and reducing with eugenol 
should be repeated several times to make 
the deposit as heavy as possible. In 
case the decay has progressed so far that 
an appreciable cavity is in evidence, 
the enamel margins should be cut away 
as much as necessary, and as much of the 
decay removed as can be without pain to 
the patient. It is as desirable to cause 
as little pain to the patient as is con- 
sistent with the preservation of the teeth. 
This is particularly true of the first 
few times they are operated upon. After 
the confidence of the child is won he 
will bear a great deal if he is told 
honestly that it will hurt some. Never 
deceive a child for if his confidence is 
once destroyed it will be impossible to do 
much with him. After removing as much 
decay as possible, sterilize that remaining 
with the silver solution and fill with one 
of the cements, guttapercha or copper 
amalgam. 

Cement in children’s teeth is very 
valuable in that the operator is enabled to 
introduce it into a cavity which would 
not retain a metal filling. By reason 
of its adhesiveness it will maintain it- 
self in a shallow cavity for a considerable 
time, and is a very valuable material with 
which to temporize in the treatment of 
children. It is much better to make a 
cement filling that will have to be made 
over in a few months, and not hurt the 
child than to make a permanent filling 
and destroy forever the confidence of the 
child in dentists. 

The engine should be used very spar- 
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ingly indeed in the treatment of chil- 
dren’s teeth for several reasons: (1) 
because of the dread children have for 
the instrument, and (2) because the use 
of a bur in a deciduous tooth is danger- 
ous in that the pulp is very close to the 
surface and a little injudicious cutting 
with the bur is likely to penetrate the 
pulp chamber causing intense pain to 
the child and the loss of the pulp. The 
cavity preparation should be nearly all 
made with hand instruments, and in- 
asmuch as we are not expecting the fill- 
ings to endure for a long time, sufficient 
retention can be obtained for all practi- 
cal purposes. 

Guttapercha is also a valuable ma- 
terial to use in children’s teeth, but should 
not be used in proximo-occlusal cavities, 
for the nature of the material is such 
that it will jam into the interproximal 
space under mastication and cause an- 
noyance and pain. In occlusal cavities 
or proximal cavities which do not involve 
the occlusal surface its use is good prac- 
tice. 

One of the best materials for use in 
children’s teeth is copper-amalgam. It is 
black in color but in the posterior teeth 
of children that is of little importance. 
Its antiseptic qualities, and the fact that 
it does not shrink, make it most valuable 
in filling such teeth. The fact that it 
wears out in time is an objection to its 
use in the permanent teeth, but it lasts 
long enough to be of great service in 
the deciduous teeth. Its physical char- 
acteristics are also in its favor for its 
plasticity enables the operator to place 
it in the child’s tooth quickly and ef- 
ficiently. 

In making a proximal filling the con- 
tact point should maintain as well as in 
a filling for an adult for the same rea- 
son. The packing of fibrous foods into 
the interproximal space is as much of an 
irritant to the child as to the adult, and 
the same measures should be instituted 
to prevent it. 

Unfortunately the dentist does not 
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have control of all of his little patients, 
and the first time he sees most of them is 
when they are brought to his office suf- 
fering with a toothache, and in many 
cases frightened almost into convulsions 
with fear of the dentist. In such cases 
it requires the greatest tact and patience 
to accomplish anything for the little suf- 
ferers. The only thing that should be 
done is to attempt to remove the pain. 
In case it is a pulpitis this may be done 
by washing out the debris as gently as 
pessible, and avoiding the use of instru- 
ments except those actually required. 
The food debris may be washed out with 
a warm solution, flavored with a little 
mouth wash, and he will usually learn 
to like it and even ask for it. If it is 
necessary to remove some of the decay 
do it carefully so as not to cause the 
slightest pain, and then flow into the 
cavity a thin solution of zinc oxidein eu- 
genol. Over this drop a thin portion of 
an oxyphosphate cement, stamp it gently 
to place with a moist piece of cotton and 
dismiss the patient. The next time be 
as gentle as possible all the time gaining 
the confidence of the child, and in a short 
time he will allow the dentist to work 
at will with him. In cases of pulpitis 
that respond to treatment it may not be 
necessary to extirpate the pulp. If the 
hyperemia subsides, remove as much of 
the decay as possible without exposing the 
pulp, then thoroughly infiltrate with the 
silver-eugenol, and make a cement filling, 
carefully watching the patient for symp- 
toms of a dying pulp. It is much better 
to preserve the pulp if possible, but on 
the first symptoms of its death the tooth 
should be opened and the pulp removed. 

The extirpation of the pulp in the 
teeth of children is a difficult and trying 
operation. Asenic should not be used at 
all in deciduous teeth. If the pulp must 
be devitalized, it can be accomplished by 
the repeated application of phenol, am- 
monia or formocresol in cases of a 
putrescent odor. In the removal of the 
pulp and the filling of the canal, the 
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same asepsis should be observed as in 
the treatment of the adult teeth for the 
child is susceptible to the same organisms 
and may suffer the same general diseases 
due to focal infections. If possible to 
place the dam it should be done. But 
the difficulty of doing so with a child 
in the treatment of deciduous teeth is 
realized. If not possible, much can be 
accomplished with cotton rolls and saliva 
ejector, the assistant helping with both. 

Howe’s silver solution is invaluable in 
the treatment of root-canals. The solu- 
tion should be introduced into the pulp 
chamber, and allowed to penetrate the 
canals by capillary action. Much in- 
strumentation should be avoided, for if 
the solution is forced past the apical 
foramen it will cause an irritation that 
will be difficult to relieve. If not forced 
through by instrumentation there is little 
danger, however. In the teeth of chil- 
dren it is advisable to reduce the silver 
with eugenol rather than use the formic 
acid method, because of its non-irritating 
properties. This method seals the 
tubuli, and sterilizes them at the same 
time, after which the canals can be filled. 
The filling is accomplished with Buck- 
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ley’s euca-percha, followed by a cone that 
has had the end clipped off so that it 
will not penetrate the foramen; the pulp 
chamber is filled with guttapercha, and 
the cavity finished with a cement. Later 
on the cavity may be filled with amalgam 
if desirable. All deciduous teeth that 
have had the pulp removed and the root- 
canals filled should be watched from time 
to time te see that no marked destruction 
has taken place, and that the coming 
tooth in the permanent set is erupting 
properly, for in many cases the roots of 
the deciduous teeth will not be absorbed 
and the permanent teeth will not come 
into their proper places in the arch as a 
consequence. If either happens extract 
the deciduous tooth. It is advisable for 
the development of the arch to retain the 
deciduous teeth as long as nature in- 
tended, but if infection or irregularity 
is likely to occur as a consequence of the 
retention of the pulpless tooth it is the 
part of wisdom to choose the lesser of 
the evils and extract the offending tooth. 
Abscesses on deciduous teeth are an indi- 
cation that such teeth should invariably 
be removed. It is not wise to take the 
chance of a possible systemic infection 
with a child. 
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INVESTING AND CASTING GOLD INLAYS 


By J. J. TRAVIS, D.D.S., Ann Arbor, Michigan 


(Read before the American Dental Association, Los Angeles, California, July 17-21, 1922) 


HEN caries has destroyed large 

areas of the tooth, the restora- 

tion of the lost portion with gold 
foil involves such a long tedious sitting 
that we search for seme other method 
that will be easier for the patient and 
operator. ‘The alloyed gold inlay meets 
this need most admirably and does not, 
like amalgam, change in shape and vol- 
ume after being placed. When these 
carious teeth are of poor structure and 
below the normal in strength, when they 
are devitalized and discolored, indicating 
a deterioration of the organic matrix 
and when they are subjected to unusual 
stress, gold foil is plainly contra-indi- 
cated. When from pvorrhea, extraction 
of adjacent teeth, or for any other reason, 
the supporting tissues are reduced and 
the normal firmness of these teeth has 
disappeared, long tedious operations 
with gold foil are unwise. Or when the 
physical condition of the patient is so 
impaired that profound effects result 
from operations borne with ease by 
healthy individuals we should favor this 
patient by every possible means consis- 
tent with good service. 

When any of the above conditions pre- 
vail I believe no one would contend that 
there is any method known to dental 
practice that will obtain as excellent 
results as a well-made and well-finished 
inlay. I have learned with a great deal 
of satisfaction recently from statements 
of manufactures of instruments and gold 
foil, that the demand for pluggers and 
foil has been rapidly increasing within 
the past two years. This is an unmis- 
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takable evidence that men are returning 
to foil where it is plainly indicated, and 
are vindicating such men Black, 
Woodbury, Prime and others who have 
continually and consistently defended 
foil as a filling material. 

Years of clinical observation with 
hundreds of men of varying mechanical 
aptitude, handling all of our accepted 
methods and materials, have tended to 
broaden my perspective and crystallize 
my opinions in these matters and I am 
still employing gold foil where conditions 
seem to indicate its use. There are, 
however, certain cases where the inlay 
is our best agent and these are often the 
most difficult restorations that present, 
and call for the finest skill that we 
possess. Simple, easy inlays are not 
only not usually indicated but are no 
test of the accuracy of our technic. The 
employment of inlays in large restora- 
tions and as thin veneers of three-quar- 
ter crowns for vital tooth attachments 
has necessitated a far more careful tech- 
nic than was in general use five years 
ago. 

The gold inlay has fallen into dis- 
repute in some sections of our country 
because men have found that with the 
technic they were using, the inlay was 
often a failure in their hands. My pur- 
pose in this paper is to endeavor to dis- 
courage dentists in their hit-and-miss 
methods of making inlays and to im- 
press upon them the fact that there is 
no operation we perform that calls for 
more exact, painstaking technic with a 
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thorough scientific understanding of what 
actually occurs. 

Since learning the part played by focal 
infection in many systemic diseases we 
have greatly reduced the number of teeth 
devitalized for bridge abutments and 
have been forced to devise some form of 
attachment that would not necessitate 
devitalization. The large number of 
dead pulps or pulp changes occurring 
under our deep inlay attachments dem- 
onstrated that thin veneers and _ three- 
quarter crowns must supplant these in- 
lays that encroached so closely upon the 
pulp. To insure sufficient strength in 
these thin attachments, harder alloys 
were found necessary and we discovered 
that deficiencies in these hard alloys 
were much more difficult to adapt, and 
our defective casts were more numerous. 
If something had not been done at this 
juncture to correct our technic and give 
us more uniformly perfect casts, live 
tooth attachments for fixed bridgework 
would have been doomed. Under this 
necessity the profession has_ studied 
waxes and their manipulation, invest- 
ments and their behavior under heat, al- 
loys, their strength and casting qualities, 
in a more scientific manner than they 
had ever been studied before. It was 
discovered that much that had formerly 
been attributed to shrinkage was really 
due to coarse investments not properly 
spatulated and overheated in dissipating 
the wax. 

Silica is the most constant and inde- 
structible element in our investments 
and if a fine and a coarse silica in cor- 
rect proportions is used, a more stable 
investment will result. A mixture of 
XXX silica with No. 200 flint is excellent 
and gives great stability to the invest- 
ment and the power of reproduction of 
fine detail. The higher percentage of 
silica we employ the less change we note 
under heat, but the fact that the wax 
must be dissipated, necessitates devia- 
tion from the time honored procedures 
of the molder’s art. In other words 
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we must have a binder, and plaster is 
the best agent known for this purpose. 

Much has been written concerning the 
changes that take place in plaster from 
heating and we are certain of this; that 
porosity and strength demand that we 
keep this ingredient down to the mini- 
mum. The percentage of plaster de- 
pends upon the method employed in dis- 
sipating the wax and the degree of force 
used in making the cast. High per- 
centages destroy the porosity, increase the 
pressure necessary to make the cast and 
increase the dangers of change in heating. 

The most widely employed method of 
freeing the mold of wax is that of “car- 
bonization.” If this method is to be 
followed the most efficient proportions 
are about thirty per cent plaster and 
seventy per cent silica, and a retarder 
incorporated, like blood or some gelati- 
nous substance, to inhibit crystallization. 
If correct proportions of water and in- 
vestment are then vigorously spatulated 
for two minutes and rotated in the bowl 
for the same length of time, a mold of 
maximum strength is obtained. 

Many laboratory tests with uniform 
bricketts made on the Olsen machine, 
reveal the fact, that mixes where short 
spatulation is done show breaking points 
below those where the investment is 
spatulated vigorously for two minutes. 
This phenomenon can only be explained 
on the theory that the ingredients are 
thus brought into closer relation to each 
other. 

Scores of tests upon similar bricketts 
where the ingredients are weighed and 
the preceding technic carefully followed 
show that mixes allowed to stand an 
hour have higher breaking points than 
those that set for shorter time. Very 
little was gained by allowing them to 
stand for two or three hours, in fact 
not enough to compensate for the time 
consumed. Casts made in molds allowed 
to stand twelve or fifteen hours invari- 
ably came out rougher and showed greater 
shrinkage. 

Bricketts made according to the technic 
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outlined showed breaking strength vary- 
ing from twenty-two to thirty-three 
pounds one hour after pouring, while 
others that were burned out gave readings 
ranging between seven and _ thirteen 
pounds. This is unmistakable evidence 
that over half of the strength is lost 
from burning out the wax. 

A very interesting thing was noted in 
five bricketts burned and allowed to 
stand four hours before testing; all 
broke at less than two pounds and two of 
them showed no reading on the scale. 
From this test we conclude that no ring 
should be allowed to stand longer than 
until it is cooled down sufficiently to 
handle with the hands. It is then ready 
for casting. 

The investment when set is a crystal- 
line material and should not be sub- 
jected to rapid changes in temperature. 
It should be heated in some form of oven 
that will give uniform temperature 
throughout the mass. The _ visible 
changes which take place on exposed 
surfaces of a block of gypsum by a bare 
flame playing upon it ought to convince 
any thinking man of the dangers of burn- 
ing out inlay rings over a bare Bunsen 
flame. 

After the wax has been completely 
melted and has penetrated the investment 
(80° C), the temperature can be raised 
more rapidly until smoking begins (320° 
C). After this the temperature should 
be held stationary until smoking ceases. 
There has been a great deal of criticism 
of this method because of the high tem- 
perature employed, but it is my opinion 
that the low percentage of plaster per- 
mits of higher temperatures without 
serious loss in strength or accuracy. 

In the earlier davs of the casting proc- 
ess we were all using extreme tempera- 
tures, even to the point of redness, and 
when it was discovered that these high 
temperatures were injurious to the in- 
vestment the pendulum swung in the 
other direction and some men have been 
advising heats that are ridiculously low. 
There are a great many slightly dif- 
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ferent technics used in this country today 
all of which would be stoutly defended 
if questioned, but they may be roughly 
classified into two groups. ; 

1. Those who believe that residual 
carbon should be left in the investment 
to fill the pores in the walls of the mold, 
keep down oxidation of the metal and 
give a smoother cast. 

2. Those who believe that the wax 
should be eliminated from the mold and 
investment, and the cast made in a clean 
mold. This is usually done by the ex- 
pulsion of the wax through the sprue 
hole by steam generated in the invest- 
ment. The principal argument advanced 
by the advocates of this method is that 
they use lower temperatures and save 
time. 

This method has to my mind several 
disadvantages. First, that such a method 
of eliminating the wax from the mold 
necessitates about fifty per cent plaster 
content to avoid injury to the detail of 
the mold. This will of course render 
the investment much less porous and in- 
crease the ingredient most subject to 
change. Reduced porosity calls for much 
higher pressure in casting and the gain 
in strength is therefor largely lost. This 
can easily be demonstrated by casting 
in a direct pressure machine of the Tag- 
gart type. 

If a thermometer be imbedded in the 
investment close to the ring, tempera- 
tures as high as 320° C. will be 
registered where the usual technic is fol- 
lowed, although the portion closely ap- 
proximating the mold will show lower 
temperatures. The investment is there- 
for not uniformly heated and will not 
possess uniform strength. 

The first-mentioned method, where 
residual carbon is left in the investment, 
has the following disadvantages: It 
consumes more time and cannot be com- 
pleted at one sitting. It takes about 
an hour for the investment to set and 
nearly an hour to burn it out to secure 
the finest results. It requires greater ac- 
curacy in heat control and should not be 
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done without either a thermometer or 
pyrometer in a closed oven. ‘This means 
that the office assistant must observe it 
at frequent intervals unless a thermo- 
stat attachment is used to control the 
heat. 

I feel confident, however, that if the 
details are carefully carried out, no tech- 
nic hitherto discovered will consistently 
and uniformly produce such beautiful 
casts. 

The important facts in regard to elimi- 
nating the wax from the mold are, that 
the temperature should be raised gradu- 
ally and uniformly throughout the mass 
of the investment, that it should always 
be protected from drafts of cold air, 
that the greater portion of the time be 
spent in the earlier stages, and that no 
heat beyond the smoking point be em- 
ployed. 

To obtain these results it is not neces- 
sary to have an expensive or complicated 
piece of apparatus. A small oven with 
an iron floor (preferably cast iron on 
account of the effect of gas on sheet iron) 
made of Transite, with a hole through 
the top for the thermometer, is easy to 
construct and very efficient. A screen 
shelf to set the ring on is important be- 
cause it should never be allowed to rest 
on the hot iron floor. A gas flame with 
a dial and pointer attached to the cock, 
is used for heating. A few trials will 
determine where the pointer should be 
placed to secure the required tempera- 
ture in a given time, and a mark should 
be made upon the dial at this point. 
A few experiments guided by the ther- 
mometer will work out for this particular 
oven a correct rule to follow and the of- 
fice assistant can follow these directions. 
No more beautiful results can be obtained 
by the most expensive ovens but they may 
require less attention to operate them. 
Electricity is admirably adapted to this 
work, but the construction of an electric 
heating device is not so simple. 

Pure gold as a casting metal has been 
almost entirely discarded, particularly 


Travis—Investing and Casting Gold Inlays 


where the inlay is to be subjected to 
occlusal stress. Alloys of greater hard- 
ness have superseded it and with their 
use a new problem appears. Oxidation, 
carbonization and gas occlusion are ac- 
centuated with alloys of gold and great 
care should be taken not to use an oxi- 
dizing flame, or to overheat the metal. 
Many of these alloys have a high fluidity 
just above their melting point but are 
seriously injured by overheating, or long 
continued heating. The capacity for gas 
occlusion increases enormously at high 
temperature and the cast invariably comes 
out rough and indistinct. 

The indiscriminate use of one alloy 
today and another tomorrow, for the 
same purpose, and melted scrap of un- 
known carat the next day, should be 
discouraged because a careful, scientific 
technic cannot be developed in this man- 
ner. 

One should learn by careful observa- 
tion of results obtained what is the exact 
instant that the metal is ready for the 
mold, and to cast quickly. In super- 
heated metal the latent heat is a distinct 
disadvantage, through heating up the 
mold, lengthening the period of molec- 
ular activity when the crystals are form- 
ing, and thereby increasing the shrink- 
age in the cast. It is manifestly desir- 
able, therefore, that the metal should be 
heated with a safe flame only to the 
point of fluidity and quickly cast with 
a known or controlled pressure, which 
is sustained until the metal is solidified. 

The high degree of perfection in the 
casts of extremely difficult restorations 
that we are called upon to make (and 
which restorations can be made in no 
other way) makes it imperative that we 
should school ourselves to a very exact 
technic based upon scientific findings 
and practical experience. A new era in 
the practice of dentistry as regards the 
casting process is here and the old slip- 
shod, guessing methods must give way 
to more scientific methods which can 
be accurately reproduced with every cast. 
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FURTHER CONSIDERATIONS OF THE USE OF THE CHISEL IN 


THE EXTRACTION OF TEETH WITH SPECIAL REFERENCE 
TO THE RETRACTION OF SOFT TISSUE 


By BOYD S. GARDNER, D.D.S., Rochester, Minnesota 


(Read before the American Society of Oral Surgeons and Exodontists, 
Los Angeles, California, July, 1922) 


F AN upper cuspid is within the arch, 
the problem of extraction is worthy 
of careful consideration (Fig. 1). 

The incision should be made so as not 
to interfere with the normal attachment 
of the soft tissues to the adjoining teeth 
(Fig. 2) yet at the same time the tis- 
sues must be retracted in a manner that 
the surgeon may gain access to the proc- 
ess covering the tooth in question. This 
flap can be retracted and held in place 
by a hemostat by passing a suture be- 
tween two molars on the opposite side 
(Fig. 3). The hemostat can be adjusted 
so that the desired tension can be placed 
on the suture material. 

The tooth must be extracted with the 
minimal loss of process, and if possible, 
without trauma to the remaining teeth. 
Two points are considered: first, the 
uncovering of the gingival third of the 
impaction and, by the use of the chisel 
and mallet, severing the tooth, and re- 
moving it with an elevator (Figs. 3 and 
4); and second, if the impaction is dif- 
ficult, removal of the gingival third with 
a similar technic (Figs. 4, 5 and 6). 
The soft tissues are then allowed to drop 
into place and are held by one or two 
sutures (Fig. 7). 

Many specialists find it at times as 
difficult to extract a lower first molar as 
an impacted third molar. Assuming 
that this molar is devoid of a definite 
pathologic lesion, it is only necessary 
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to uncover the buccal surface of the 
gingival third of the roots. It is readily 
seen that by grasping the tooth with 
forceps, and forcing it directly to the 
buccal, a new and lower fulcrum is es- 
tablished and in the majority of cases 
the tooth is lifted without further use of 
instruments. However, there may be a 
fracture at a point above the bifurcation. 
In the past we have thought it necessary 
either to force an elevator between the 
two roots or to make use of a drill to 
separate them. However, the tooth may 
be cut off at a point below the bifurca- 
tion (Fig. 8) by the chisel and mallet, 
with surprising ease; the elevator mav 
then be used first to elevate the mesial 
root and then by placing it in the mesial 
socket to remove the distal root. 

In the past it has been considered 
poor policy to reduce the length of a 
root before extraction on account of the 
impracticability of applying certain in- 
struments. However, it will be noted that 
the shorter the root to be elevated, the 
less friction there is to overcome. This 
is true of roots of lower first molars and 
also of single-rooted teeth. 

The extraction of an upper first molar 
by a technic described a few vears ago 
by Novitsky, is especially adapted to 
difficult cases in which the patient has 
an unusually heavy jaw and_ excep- 
tionally thick buccal process. With the 
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use of the chisel, the two buccal roots 
are uncovered practically to their apices, 
and again it is surprisingly easy to sever 


Fig. 3—Flap retracted by suture, middle 
third of tooth exposed and chisel applied. 


Fig. 1—Drawing from radiogram of im- 
pacted cuspid. Dry specimen. 


Fig. 4—a, Application of elevator in remov- 
ing crown of tooth. b, Application of elevator 
in removing balance of tooth. 


Fig. 2.—Incision. 


the two buccal roots close to the crown 
(Fig. 9), and to elevate them. Then 
by the aid of any upper molar forceps, 
the tooth is slightly rotated and removed Fig. 5.—Application of chisel in severing 
without difficulty. It is obvious that middle third of tooth. 
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Fig. 6.—-a, 


Removing middle third by ele- 
vator. b, Removing apical third by elevator. 


such technic should only be carried out 
when the operator has access to the 
roentgenogram, as in exceptional cases 
a root might be driven into the antrum, 

Extraction of a root of an upper central 


Fig. 8—a, Application of chisel to incise 
tooth at point below bifurcation. 
tion of elevator 
c, Elevator 
distal root. 


Fig. 9—Amputation of buccal roots by 
use of chisel with mallet. 


incisor which has been carrying some 
type of a dowel crown is not always an 
easy operation, if one is anxious to re- 
spect the adjoining teeth and not sacri- 
fice valuable process. With the chisel 
and mallet, this root is often split in 
such a way (Fig. 10) that it is divided 
entirely to the apex. It is then divided 
into fourths and the root entirely ex- 
tracted without loss of process. 

Routine postoperative roentgenograms 
have shown the good results from the 
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use of the mallet and chisel. Rarely has 
a root been left and the after-pain has 
been materially reduced. 


Fig. 10.—a, Application of chisel in splitting 
root. b, Root split and half raised. c, The 
half divided and quarter raised. d, Quarter 
dislodged. 


Sutures as retractors have proved their 
worth, however, a metal retractor has 
been perfected by L. T. Austin of our 
staff and is used advantageously espe- 
cially in the extraction of the lower third 
molars. The angle of this instrument 
is a little less than right and when in 


use it keeps the assistant’s hand well 
away from the mouth and out of the 
way (Fig. 11). The possibility of 
cracking the corners of the mouth by an 
instrument of this sort is reduced con- 


Fig. 11—Metal retractor. 


siderably, especially if sterile vaseline is 
applied. 

The care of instruments is sometimes 
neglected by operators. ‘Too much em- 
phasis cannot be placed on the necessity 
of properly sharpening such instruments 
as the chisel, before each operation. 

Lukens tanned 000 catgut is used now 
in preference to the 00. However, few 
sutures are used in full mouth extrac- 
tion. In some cases removal is indi- 
cated before the material is completely 
absorbed; especially, if there appears to 
le too much tension. 


| 
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WHAT RULES SHOULD, IN GENERAL, GOVERN FOR DETER. 


MINING WHETHER RELATIVELY NORMAL TEETH MAY 
BE SACRIFICED, AND DEFINITELY ABNORMAL 
TEETH MAY BE RETAINED FOR THE BEST 
INTERESTS OF THE PATIENT? 


By H. E. FRIESELL, B.S., D.D.S., LL.D., F.A.C.D., Pittsburgh, Pennsylvania 


(Read before the American Dental Association, Los Angeles, California, July 17-21, 1922) 


HE purpose of this symposium is 

to establish if possible, the rela- 

tionship between the teeth and the 
conservation of health, to present the 
salient facts as well as the factors of 
possible or probable importance in this 
matter; and to formulate in abstract form 
such definite and probable data, a set 
of more or less definite rules for guidance 
in procedure. 

Obviously, this is an extensive field 
and the work is complicated because of 
our lack of definite knowledge regarding 
many steps in the journey from health 
to lack of health; and also because of 
the multiplicity of factors than can enter 
into every case considered. 

Nevertheless, while it is not possible 
at this time to lay down such rules of 
practice, based on established facts, it is 
desirable that a careful summary of such 
definite information as may be available 
should be made in conjunetion with the 
more probable of the speculative fea- 
tures of the problem. 

The term “abnormal teeth” is used in 
this symposium in the sense of “diseased 
teeth.” Opinions differ regarding the 
influence of abnormal teeth upon the 
health of the patient, these differences 
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extending from the radically conserva- 
tive at one end of the argument to the 
rabidly radical at the other extreme. 
However, we may safely assume that 
normal teeth are an important adjunct to 
the human economy or nature before this 
would have eliminated them, for such is 
nature’s law. 

If normal teeth are essential to the 
proper functioning of the human organ- 
ism as nature seems to rule; then it 
becomes our duty to strive in every way to 
maintain that condition in perfection if 
possible, or to approach it as closely as 
conditions will permit. 

We may assume that one rule in this 
regard is firmly established and _ that 
is, that a complete set of sound and 
healthy teeth never influenced detrimen- 
tally the health of its possessor. 

We know that individuals may lose 
several teeth without apparently indi- 
cating noticeable departure from normal 
health. Just how many teeth may be 
lost from any one class—incisors, cus- 
pids, bicuspids or molars—without inter- 
fering with the process of mastication 
to a point involving the health of the 
patient, has not been carefully investi- 
gated. The United States Army has 
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Friesell—Relation Between Teeth and Conservation of Health 


attempted to set a numerical standard of 
anterior and posterior teeth as a physical 
requirement in this respect, but that 
standard is more or less arbitrary and is 
accepted only as a minimum under which 
the maintenance of reasonable physical 
condition for army life is not possible. 
The study of the influence of the loss of 
one or more teeth upon the health of an 
animal is a field of comparative physi- 
ology which should provide much 
valuable information regarding this 
phase of the question. We know that 
the health of an animal is much more 
quickly and noticeably affected by minor 
loss or disease of the teeth than is the 
case with man, and therefore this field 
should disclose more readily some basic 
standards in this respect. It has been 
demonstrated also that undoubtedly vari- 
ous diseased conditions of the teeth are 
directly responsible for loss of health or 
life itself. On the other hand for every 
case of death or serious impairment of 
the health that can be traced to a dental 
origin, we have thousands of cases where 
similar diseased conditions of the teeth 
seem to have no apparent influence upon 
the health whatever. 

Again case histories will show that a 
patient will live for many years in good 
health generally except for diseased 
dental tissues, and later during a period 
of lowered vitality due to one cause or 
another, his general health is affected 
noticeably by these abnormal teeth, and 
recovery is not attained until the diseased 
dental conditions are corrected, even 
though the original cause of lowered re- 
sistance has been removed. 

Just how many teeth may be lost with- 
out serious impairment of the physi- 
ological function of mastication, has not 
been established. 

Just why or how certain abnormal 
teeth effect the health of some individ- 
uals; and have no apparent influence 
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upon the health of others, is an un- 
settled question. 

Why such conditions are a menace to 
one’s health at one time and at other 
times have no discoverable effect there- 
on, is a problem that our research workers 
are now striving to solve. 

Unquestionably there is no sound 
foundation for the assumption that every 
diseased tooth is a menace to its owner 
and must be removed, nevertheless, we 
have definite evidence in many cases that 
one diseased tooth is a serious menace 
to a given individual. This situation 
clearly indicates that other factors than 
the condition of the tooth itself fre- 
quently assume paramount importance 
in the diagnosis of a given case, and 
those factors have to do with the age, the 
vitality, the resisting power, and the 
susceptibilty of the individual under 
observation. 

A very careful, comprehensive and 
doubtless extended study of all of these 
conditions is necessary before we may 
hope to establish rules of diagnosis and 
procedure that are based on demonstrable 
truths, and our profession must dedicate 
its best efforts to this work. In the 
meantime, sound common sense based on 
careful observation of all important 
factors, and the avoidance of radical 
positions that are taken on largely specu- 
lative theories should govern our actions 
in applying such rules as our present 
knowledge would indicate to be safe and 
ultimately to promise the most good for 
our patients. 

In my judgment the following rules 
should be observed in dealing with this 
question : 

1. The individual tooth should never 
be considered solely as an independent 
organ or part. The full complement of 
teeth and their investing tissues (perio- 
dontal membranes, alveolar processes and 
gums) constitute one organ, the masti- 
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cating organ, and while a single tooth 
is but a part of that organ, the tooth’s 
treatment, retention or removal must be 
considered always with a full realiza- 
tion of the part it plays in maintaining 
the efficiency of the masticating organ. 

2. When the functioning of a given 
masticating organ can be rendered more 
effective by the loss of one or more 
normal or healthy teeth, and where such 
increase in efficiency is made desirable 
by the general condition of the patient, 
the law of “‘the greatest good” should be 
observed. 


The Journal of the American Dental Association 


3. Acting on the same principle, 
definitely abnormal teeth may be retained 
when the better functioning of the masti- 
cating organ can be attained thereby; 
and when such improved functioning is 
of great importance to the patient, 
provided the abnormal tooth or teeth 
can be rendered safe for retention, by 
adequate treatment; and provided further, 
that no serious systemic condition of the 
patient renders such retention unwise. 

4. The physical condition of the 
patient, including his age, vitality, re- 
sistance, etc., are important factors in 
any such decision. 


nciple, 
tained 


masti- 
ereby; 
ing is 
atient, 
teeth 
m, by 
irther, 
of the 
rise, 
f the 


REPORT OF THE TABULATION COMMITTEE 


Mr. President and Members of the National Association of Dental Examiners: 


Your Tabulation Committee presents herewith its Thirteenth Annual Report, which 
tabulation of State Board Reports of dental graduates for the year 1922; also cumulative results for 


the years 1910-1922 inclusive. 


includes the 


RESULTS OF TABULATION OF | 2s 
STATE BOARD REPORTS FOR | Be | | 
ze $5 | 
State College | | 4 

California ............Univ. of California College of andl a 40 40 7 3 7.5 1 
“College P. & S. Dental Dept. ...... = 24) 23 16 7| 30.4 2 
Univ. of So. Cal. College of Dent. I 42 41 40 1 2.4 1 
Colorado ..Colorado College of Dental Surgery ..................| 31) 19 17 2) 10.5 1 
Dist. Columbia......Howard Univ. Dent. College ................... | 32 10 7 3] 30. 6 
Georgetown Univ. Dental Dept. 17| 10 1 (| 
Georgia .................Atlanta-Southern Dental College | 32| 32| | | es Rae 5 
Illinois .................Chicago College of Dent. Surgery wccecsnal 50 46) 44| 2 4.3 7 
Northwestern Univ. Dental School ...............| 56 53 51 2 3.7 10 
Univ. of Illinois College of Dentistry | 29 25 25| 6 
Indiana Indiana Dental College ..........0.............. -| 50 48 46) 2 4.1 3 
Univ. of Iowa-Col. of Dent...) 40) 30) 1 
Kentucky Univ. of Louisville-Col. of | 19 19 16| Si 6 
Louisiana .............. Loyola Univ.-School of Dent. ..... 10 6 6) 2 
Tulane Univ. School of Dent. ; 21 18 15 3} 16.6 5 
Maryland ....Baltimore Col. of Dental Surgery ores ee .| 44 31 15 16) 51.6 10 
Univ. of Maryland School of Dent. ee 29 24 22 2 8.3 7 
Massachusetts _Tufts College Dental School .... Bg 78 74 64 10; 13.5 8 
Harvard Univ. Dental School 45 32 31 1 3.1 5 
Michigan Univ. of Mich. Col. or Dental Sur 65 60 57 3 5. 3 
Minnesota _.Univ. of Minnesota Col. of Dentistry ... 95 85 78 7 8.23 4 
Missouri _.Kansas City-Western Dental College 61 55 54 1 1.8 7 
Washington Univ. School of Dent. 18 16 1 
St. Louis Univ. School of Dent. hebavoscaaeens | 16| 15] 15]... Ra 4 
Nebraska _......Univ. of Nebraska Col. of Dentistry ...... 17 15 13 2} 13.3 1 
Creighton Univ. College of “pameaid 16 16 14 2} 12.5 | 4 
New York ........New York College of Dentistry 109 103 58 45} 43.6 | 3 
Univ. of Buffalo Dental ee - 39 36 34 2 5.5 2 
Col. Dent. & Oral Surg., New York . 115 113 71 42) 37.1 4 
Ohio .....................Ohio College of Dental Surgery a 19 18 15 3} 16.6 4 
W. Reserve Univ. School of Dentistry 36 32 1 

Cinn. College of Dental Surgery 

Ohio State Univ. College of Dent. t 17 17 17 catia Neessepcaaanes 2 
No. Pacific College of Dentistry ....... 57 53 48 5 9.4 4 
Pennsylvania Univ. of Pittsburgh School of Dent. ..............) 77 76 75 1} 13 2 
Philadelphia Temple Univ. Dent. School ...... 29 27 25 2 7.4 2 
Univ. of Pennsylvania School of Dent. ..... 110 86 67 19] 22. 5 
Tennessee .............. Vanderbilt Univ. School of Dentistry ...... 14 1l 10 1 9.09 7 
Univ. of Tennessee Col. of Dent. ee 1l 11 10 1 9.09 4 
Meharry Dental College  .........0........2.c0c.ccee 39 33 29 4; 12.1 10 
Univ. of West Tennessee Dent. Dept. ...... 7 2 1 1} 50. 1 
Texas ..................Baylor Univ. College of Dentistry on) 12 12 12}.. -< 2 
Texas Dental College ......... el 4 4| 4 1 
Virginia ..............Med. Col. of Virginia School “of ‘Dent. 18 17 | 2 
Wisconsin ____.........Marquette Univ. College of Dentistry a 75 74| 72 2 2.7 5 

| 1765] 1577 200) 12.6 


SUMMARY 
Number of State Board Reports Received 
Number of State Board Reports Tabulated ...... 
Total Number of Applicants Examined and passed 
Total Number of Applicants Examined and failed 
Percentage of Failures 
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| 
| | n 
CUMULATIVE RESULTS OF | 3. 
TABULATING STATE BOARD | 32 8 
REPORTS OF GRADUATES | 
YEARS 1910 to 1922 INCLUSIVE | 33 | ap | 
Alabama ...............Birmingham Dental College mm 54 50 38 121 24, | 1 
California — ......... ~University California College of Dent. 365 197 189 8 4, 2 
Col. P. & S. Dental Dept. 465 200 162 38 19: | 4 
Univ. So. California College of “Dent. 557 267 247 20 7.5] 9 
Colorado ............--... Colorado College of Dent. Surgery 427 395 359 36 9.1) 14 
Dist. Columbia ae Univ. Dental Department 360 141 99 42 29.8) 26 
Georgetown Univ. Dental Dep, Sobcaigiaehoantiaten 322) 235 181) 54 23. | 25 
Geo. Washington Univ. Dept. of Dent.....| 185 137 108} 29) 21.2) 13 
Georgia Atlanta-Southern Dental College 32 32 5.2] 9 
Southern Dental College. ............ 10. | 10 
Atlanta Dental College 16.7 15 
So. Eastern Dental University 100. | 2 
Illinois ~----«<Chicago College Dental Surgery 17.9) 31 
Northwestern Univ. Dental School 13.5 37 
University Illinois College of Dent. 11.5 21 
Indiana ...............-Indiana Dental College ................. 9. 17 
Iowa ~..State Univ. of Iowa College of Dent. 5.2) 14 
Drake University College of Dent. =i 1 
Kentucky ..Univ. of Louisville College of Dent. 11.9} 29 
Louisiana ....Louisiana State College of Dent. Surg. aol 
Loyola University School of Dent. ..................| 57) 45) 46)... 3 
Tulane University College of Dent. 8.4 10 
Maryland ----Baltimore College of Dental Surgery e 29.4 22 
University of Maryland Dental Dept. ...... 25.1 23 
Baltimore Med. Col. Dental Dept. ........ 32.8 12 
Massachusetts ...-Tufts College Dental School .............. 9.3 8 
Harvard University Dental Schooi .... 11.9 14 
Michigan --Univ. of Michigan Col. of Dental Surg. 3.4 18 
Minnesota -University of Minnesota Col. of Dent. 6.2 10 
Missouri ---Kansas City Dental College ...... 7.6 14 
Washington Univ. School of Dent. ............ 3.4 ll 
Western Dental College. ................ 11.4 18 
St. Louis Univ. School of Dent. .......... 5.8 21 
Kansas City-Western Dental College  .......... 2.5 10 
Barnes School of Dentistry ............... 32 21.4 5 
Nebraska ..Univ. of Nebraska College of Dent. 2 1.4 3 
Creighton Univ. College of Dent. 297 4.5 7 
New Jersey College of Jersey City Dent. Dept. 57 86.8 1 
New York . New York College of Dentistry _........ 82 28.6) 6 
Univ. Buffalo Dental Department 316 f 2 22.1) 
College of Dent. & Oral Surg., New York | 1288) 1198 872 326 27.2| 5 
Ohio ....-. Ohio College of Dental Surgery 46 397 299 98 24.7 22 
W. Reserve Univ. School of Dent. . 437 407 329 78 19.2) 4 
Cincinnati College of Dental Surgery 141 114 75 39 34.2 9 
Ohio State Univ. College of Dent. 436 417 377 40 9.6 10 
Oregon Pacific College of Dentistry 772} 593) 485) 108 18.2 10 
Pennsylvania. oe Temple University Dental School ................ 577 425 330 95 22.3 18 
Univ. of Pittsburgh School of Dent. .......... 76 743 719 24 3.2 9 
Univ. of Pennsylvania School of Dent. 2099) 1456] 1165 291 20. 28 
Med.-Chi. College Dental Dept. ...... 348 248 176 72 29. 9 
Tennessee ..-Vanderbilt University School of Dent. — 408 376 354 22 5.9 19 
Univ. of Tennessee College of Dent. 167| 157 143 14 8.9 10 
University Memphis Dental Dept. ........ 5} 4 4 3 
Meharry Dental College. ...................... 408 340 254 86 25.3 25 
Univ. W. Tennessee Col. Dent. Surg. 34 22 17 5 22.7 3 
Texas _....Baylor Univ. College of Dentistry 207 179 28 13.5 i 
Texas Dental College 108 87 21 19.4 1 
Virginia ._Univ. Col. Med. Dental Dept. ...... 30 23 7 23.3 2 
Med. Col. of Virginia School of Dent. 168 150 18 10.7 6 
Wisconsin ....-....-- Marquette University College of Dent. 595 541 54 9. 13 
Wisconsin College P. 8. 17 15 2 41.7 1 
24765] 21021] 3744 15.1 
SUMMARY 

Total Number of Applicants Examined and passed 21021 

Total Number of Applicants Examined and failed 3744 


Respectfully submitted, 
T. A. BROADBENT, 


Chairman Tabulating Committee 
National Association of Dental Examiners. 
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Editorial Department 


TWO SCOUNDRELS 


Two men representing themselves as Chicago dentists, and intimate 
friends of some of our leading practitioners, have been victimizing peo- 
ple in California with the plea of having lost their purse, and thus ob- 
taining an advance to help them on their way home. The way to help 
these fellows is to show them the road to the penitentiary. That is 
where they belong and the sooner they land there the better it will be 
for the community. 
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THE MORTALITY FROM CANCER 


Statistics again indicate a rise in the mortality from cancer. The 
returns for 1921 compiled by the Bureau of the Census show that more 
than 70,000 deaths were due to cancer in the death registration area. 
Assuming that the death rate from cancer was the same for the re- 
mainder of the United States, the number of deaths from cancer in the 
entire country in 1921 was 93,000, which is 4,000 more than the number 
estimated for 1920. The cancer death rate in the registration area in 
1921 was 86 per hundred thousand, against 83.4 for 1920. The Journal 
has pointed out that a part of the reported increase in cancer is prob- 
ably due to changes in the sex and age composition of the population. 
A state, for example, having comparatively more women or aged persons 
would be expected to have a higher mortality rate from cancer. The 
Census Bureau makes allowance for this difference in the sex and age 
distribution of the population by using “adjusted” rates when comparing 
one state with another, but gives no data on the “adjusted” cancer rates 
for the preceding year. The highest “adjusted” cancer rate for 1921 
was in Massachusetts (99.6 per hundred thousand) ; the lowest in South 
Carolina (47.6). When separate “adjusted” rates were calculated for 
the white and colored population, the highest rate for white people 
was found in New York (95.9), and the lowest in Tennessee (51.5). 
The highest adjusted cancer rate for colored people was also in New 
York (90.6), and the lowest for colored people in Florida (36.4). In 
commenting on these figures, the Department of Commerce says that 
the white and colored races seem less susceptible in the South than in 
the North. Statistics sometimes lead us astray by their apparent 
clearness, which later is found to be a mere mirage. In this instance, 
the strict interpretation of figures fails to consider that “we find the 
cancer death rate highest in the most advanced communities, and lowest 
in the most backward, not because ‘cancer is a disease of civilization,’ 
but simply because in the former localities the statistics come nearer 
reflecting the actual facts.” The Bureau of the Census possibly found 
more cancer in New York and Massachusetts because in those states 
there are more hospitals, more physicians, and more intense efforts to 
diagnose cancer.—Jour. Amer. Med. Assoc., November, 25, 1922. 


NATIONAL ILEADERSIUNITE IN TRIBUTE TO 
DR. T. J. BARRETT 


That a prophet is not always without honor in his own country was 
emphatically demonstrated last night when more than two hundred 
Worcester dentists and representative citizens from other walks of life 
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gathered at the Hotel Bancroft to offer a testimonial dinner to Dr. 
Thomas J. Barrett, president of the Dental Educational Council of 
America, who recently completed thirty years of service as a member 
of the Massachusetts Board of Registration in Dentistry. 

Not only his fellow citizens, but men of his profession in all sections 
of the country, joined in the tribute, by their presence at the dinner or 
by their written or telegraphed words. As a perpetual reminder of the 
esteem in which he is held by the profession which last night hailed 
him as one of its outstanding figures, there was presented to Dr. Bar- 
rett a hall clock, with this inscription: 

“To Thomas James Barrett, D.D.S., A.M., F.A.C.D. 

“Skillful dental surgeon. 

“Faithful public servant. 

“Staunch friend. 

“In appreciation of his long and unusual service to his profession. 
“The Central District Dental Society. 

“Worcester, Mass., Jan. 8, 1923.” 

The speakers of the evening were as follows: Dr. H. Edmund 
Friesell, Pittsburgh, Toastmaster; His Honor, Peter F. Sullivan, 
Mayor of Worcester; Drs. Walter H. Richardson, Worcester; Central 
District Dental Society; William Rice, Boston, Massachusetts Dental 
Society; William H. G. Logan, Chicago, American Dental Associa- 
tion; Michael F. Fallon, Worcester, Medical Profession; Albert L. Midg- 
ley, Providence, Dental Educational Council; Mr. William J. Gies, New 
York, The Carnegie Foundation; and Dr. Herbert L. Wheeler, New York, 
Presentation. 

Responses were given by the following: Drs. Thomas J. Barrett, 
Arthur D. Black, Martin Dewey, Rodriguez Ottolengui, and Walter H. 
Wright.— Worcester (Mass.) Telegram, January 9, 1923. 


CHANGE OF ADDRESS 


The Journal of the American Dental Association is mailed as third 
class matter which, like all other printed matter that does not require 
first class postage, cannot be forwarded from one address to another, 
free of charge. 

If you change your address without notifying us, The Journal 
will not reach you. Requesting the postmaster to forward your mail 
will not insure your receiving The Journal, unless you pay him the 
postage for forwarding it. 

Should you move from one place to another be sure to inform us 
promptly, giving both your old and new address. 
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Medical and 
Dental News 


ARKANSAS 


Do You Know? That the dental soci- 
ety is the greatest educational factor in 
our profession and that the dentist who 
fails to take advantage of it is scheduled 
for the skids. 

That it is worth while to have an open 
receptive mind to truth as it comes from 
different sources—oft times we are 
wrong, and the other fellow is right. 

That we are prone to get into ruts 
and stay there until the lightning strikes 
us. 

That we cannot work for every one 
who comes to our office and that it is 
better to be a little independent, than 
to cater to everybody’s whim. 

That all work and little pay is a thing 
to be avoided. 

That no one has a copyright on every- 
thing good in dentistry, nor is any one 
one hundred per cent perfect, but some 
grade higher than others. 

That no one can hit the ball every 
time, but some dentists fan out every 
time they come to bat. 

That good work is cheap at any price, 
and that poor work is dear, even though 
it costs nothing, for poor dental work 
often means irreparable loss. 

That no quality is so rich as honesty, 
and the dentist who does not possess it, 
is not resting on the right foundation.— 
Program of the North-West District Den- 
tal Society of Arkansas. 


COLORADO 


Vaccination to Prevent Smallpox: 


Colorado, expecially the city of Denver, 
is fighting an epidemic of smallpox. It 
also has been fighting vaccination, and 
perhaps 190 deaths out of 602 cases of 
smallpox may serve to open the eyes of 
the inhabitants. 


We hope that the Colo- 
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rado State Board of Health will deter. 
mine with certainty the question of 
vaccination in each of the 602 cases 
reported, and determine the _ relative 
effects of vaccination in those exposed 
to smallpox during the present epidemic. 
It is a pity that in every smallpox epi- 
demic the most strenuous objectors to 
vaccination can not be the victims of 
the disease. Sometimes people have to 
burn their fingers before they can satisfy 
themselves that the stove is hot.—Jour. 
of the Ind. State Med. Assoc., January 
15, 1923. 
GEORGIA 

The Portable Dental Clinic of the At- 
lanta public schools reported 11,669 
children with defective teeth among 
pupils of 9 public schools examined re- 
cently. The 240 members of the Atlanta 
Dental Society are co-operating in a drive 
for better teeth among school children, 
each dentist having agreed to treat at 
least one child free of charge. Of 6,279 
children examined in one week, 5,534 
were found to be in need of treatment.— 
Jour. Amer. Med. Assoc., Chicago, Janu- 
ary 20, 1923. 

ILLINOIS 

Infant Welfare Society: The annual 
meeting of the society will be held Jan- 
uary 24. At a meeting held recently, it 
was stated that approximately 12,000 
babies were taken care of by the twenty- 
seven stations during 1922. This work 
will be extended to every corner of the 
city, with the hope of saving the lives 
of 18,750 babies in Chicago during 1928, 
it was announced. While the death rate 
among infants for the city was 89 per 
thousand, the rate among welfare babies 
was only 14. Vital statistics recently 
announced give Chicago’s birth rate as 
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90.02, as compared with 20.33 in 1921. 
and the death rate, 11.88 as compared 
with 11.08 in 1921. Thus the city’s 
population is increasing at the rate of 
95,000 a year from the excess of births 
over deaths alone.—Jour. Amer. Med. 
Assoc., January 20, 1923. 

“Medical Society Plans Free Aid to 
Drug Addicts: Hospitals and health in- 
stitutions under the guidance of the 
medical profession will soon arrange for 
the care and treatment of drug addicts 
at little or no cost to the unfortunates 
if plans of the Chicago Medical society 
are brought to fulfillment. 

The subjects of drug addicts and the 
need for care in other than penal in- 
stitutions was brought to the attention 
of the council of the society. 

This was referred to the propaganda 
committee, of which Dr. Martin M. Ritter 
is chairman. At a meeting last night 
this body in a memorandum to be sub- 
mitted to the president of the society 
announced that ways and means for car- 
ing for the addicts should be considered 
at once.” 


INDIANA 


“Physical Status of Preschool Children, 
Gary, Indiana,” by Anna E. Rude, M.D., 
U. S. Children’s Bureau Publication No. 
111. 

This is a study of the physical data 
gathered through the examination of 3,125 
children whose ages ranged from 2 to 7 
years, and of 994 more who were under 
2 years of age. The author says: “The 
chief value of this report on the physical 
condition of the preschool child in a 
typical industrial center lies, perhaps, not 
so much in the data gathered as in the 
presentation of the methods and standards 
used in the study. The dearth of definite 
information regarding the physical condi- 
tion of the preschool child is noteworthy. 
The data obtained in this investigation 
are offered as the result of uniformly 
careful examinations.” 


KENTUCKY 


A Student Loan Fund is maintained by 
the parent-teacher league of Louisville for 
the purpose of helping boys and girls 
who would otherwise be forced to leave 
school to go to work. Last year 26 chil- 
dren were kept in school through loans 
which averaged $3.50 a week for each 
pupil. The league expects to extend its 
loans to 100 children this year and is 
Planning to create an endowment fund.— 
fg Life, Washington, D. C., December 


This is a report of a survey under- 
taken by the Children’s Bureau at the 
request of the Kentucky State Board of 
Health. It was found that corn bread and 
sorghum, dried beans, fat salt ‘“middlings” 
and, as a redeeming feature, usually milk 
is for a large part of the year the diet 
of the children in the district covered 
by the study. Except in a few families 
the use of fresh vegetables and fruit 
was limited to a short period in the 
summer and fall and the use of fresh 
lean meat to an even shorter period. A 
small number of eggs were produced but 
these were sold to secure ready cash, 
and milk, the report states, was thus the 
only food that could be counted on to 
any extent to furnish the protein, 
minerals, and vitamins needed for chil- 
dren’s growth. In this district when 
milk is lacking, decreased in amount, or 
changed to skim milk or buttermilk, the 
effect is declared to be “disastrous.” 
Only 16 per cent of the children studied 
belonged to families which were clearly 
“able to provide the modest requirements 
of adequate living.” 


“The Nutrition and Care of Children in 
a Mountain County of Kentucky,” by 
Lydia Roberts, U. S. Children’s Bureau 
Publication No. 110. 


MASSACHUSETTS 


“That Depends” is the title of a pham- 
phlet recently published by the Massa- 
chusetts Department of Public Health, 
with the co-operation of the Massachu- 
setts Child Labor Committee. The prob- 
lem of the physical examination of chil- 
dren going to work is discussed.—The 
News About Child Labor, Massachusetts 
Child Labor Committee, Boston, Novem- 
ber, 1922. 

MINNESOTA 


A Hospital and School Has Been 
Opened in Minneapolis for Tuberculous 
Children who are well enough to attend 
school but who are prohibited from at- 
tending regular classes because they 
might infect other children. The insti- 
tution is described in detail in the Na- 
tion’s Health, Chicago, November, 1922. 


Infant Welfare Society Exhibit: A 
very successful exhibit has been pre- 
pared by the Infant Welfare Society of 
Minneapolis, consisting of twenty-four 
large panels on prenatal, infant, and child 
care. On each panel there is a picture 
done in watercolors to illustrate the ac- 
companying text of instruction. The 
exhibit is rented at a fixed price for use 
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by organizations interested in the sub- 
ject—Mother and Child, Washington, 
D. C., December, 1922. 


MISSISSIPPI 

Dental! Inspection of Schools: Oxford, 
Miss., Jan. 27.—-The state and county 
departments of public health are doing 
very effective work in Lafayette County 
in connection with our public schools as 
working units. Dr. E. S. Bramlett, 
county health officer, and Miss Virginia 
McNeill, the county nurse here, have 
had with them for the past week Miss 
Bowden Hudson of Jackson, Mississippi, 
who is state supervisor of mouth hy- 
giene. 

Miss Hudson 
sisted by three Oxford dentists, Drs. 
McMahon, Russell and Hargis, have 
visited the Oxford public school, also 
the County Agricultural School at Col- 
lege Hill, where dental inspection was 
made of all students and_ illustrated 
lectures were given at both schools. 

Miss Hudson, the state supervisor, 
says: “Much interest is being mani- 
tested in mouth hygiene in the Oxford 
public schools for the past month. 
About 71 per cent of all pupils have 
mouths that are in A-1 condition already, 
and the seventh, eleventh and twelfth 
have had 100 per cent corrections, while 
there are still 171 pupils who have not 
had their teeth put in order.” She says, 
“The Oxford school will be 100 per cent 
in corrections within two months’ time, 
and this work will be a great service to 
the community, and most of the credit 
will be due the teachers and dentists of 
Oxford.” 

The inspection at the Agricultural 
High School at College Hill shows an 
examination of 118 boys and _ girls— 
boarding students, and 107 needed den- 
tal care and treatment. “This means,” 
says Miss Hudson, “that 90 per cent of 
these students need the dentist’s care, 
and this per cent will prevail at most 
any high sck><1 of this class, yet it will 
be possible for all of these students to 
get dental treatment if they want it.” 

MISSOURI 

A new structure for the Deaner Dental 
Institute will replace immediately the 
old Richard Keith residence at the south- 
west corner of Hunter and Baltimore 


and Miss McNeill, as- 


avenues. With its equipment, the build- 
ing, 52 by 126 feet, will cost about 
$150,000. The building will have a con- 


with brick. It is 
Frederick 


crete frame, faced 
being designed by Arthur 
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Adams. The new institute will contain 
scores of unusual features, ranging from 
a complete dental hospital on the top 
floor to a children’s playroom on the 
ground or half-basement floor. A free 
clinic for children, one of the institute's 
activities, will be able to care for two 
hundred children daily in the new build- 
ing. The land not occupied by this 
building will be held for future develop- 
ment. It will be given landscape treat- 
ment. 


The St. Louis Study Club of Dentistry 
greets the New Year with cheer and 
optimism, realizing fully its great mis- 
sion for a continued fulfillment of a 
phase of dental post-graduate instruction 
monumental in its results. 

The year 1923 finds the Study Club 
fully entrenched to render a still higher 
service to all, a service born of unselfish 
devotion to the high ideals of our com- 
mon profession. 

Men everywhere are seeking mental 
poise and balance, seeking to collect the 
scattered ends of indecision into a fabric 
of better understanding. 

The St. Louis Study Club of Dentistry 
is out in front, with refreshed faith to 
assist in engendering a new dental 
order, a mental stimuli so poignantly 
needed for a final analysis—Dr. Max 
Fendler. 

NEW JERSEY 


An Increase in the Number of Pupils 
Applying for Physical Examinations in 
order to secure work permits is reported 
by the authorities in charge of the public 
school clinics. In October, 1922, 296 chil- 
dren between the ages of 14 and 16 be- 
came industrial wage-earners, in con- 
trast with 189 during the corresponding 
month last year. Officials of the depart- 
ment which issues the permits believe 
better business conditions are responsi- 
ble for this increase.—Newark News, No- 
vember 25, 1922. 


NEW YORK 


“A Child Health Survey of New York 
State”: An inquiry into the measures 
being taken in the different counties for 
conserving the health of children, con- 
ducted by the Child Welfare Committee 
of the New York League of Women Vot- 
ers in 1921, under the supervision of 
Dr. S. Josephine Baker, Chairman, and 
Dr. Dorothy C. Kempf, Executive Secre- 
tary, of the Child Welfare Committee. 

The purpose of the survey was to de- 
termine the exact status of health work 
for babies, young children, and children 
in the public schools throughout the state 
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and to inform the women of the various 
communities of existing conditions so that 
an intelligent public opinion would be 
created aS a basis for State Legislation 
and community action. The question- 
naire for the school survey covered the 
following points: Medical inspection, 
health instruction, physical training, con- 
dition of buildings, special classes, hot 
lunches, and supervised play. That on 
the preschool child included the follow- 
ing: Prenatal care, care at birth, care 
of the infant and of the preschool child.— 
Published by the New York State League 
of Women Voters, New York City. 


Shortage of Doctors in Rural Com- 
munities: An Assoeiated Press dispatch 
from Albany, New York, says that the 
New York State Health Department is 
trying to work out some method to re- 
lieve the shortage of doctors in rural 
communities. Officers of the Health 
Department say that there are twenty- 
five towns in the state where there are 
not enough physicians to care for the 
sick. This is one of the results of the 
changes which are taking place in medi- 
cal education and in the relation be- 
tween doctors and the public. We 
frequently read laments that the old- 
time family doctor is becoming extinct. 
Certainly he is. It costs so much to 
educate a doctor now-a-days that the 
young medical graduate can’t afford to 
settle down in a small town or country 
district and do family practice. He has 
too much money invested in his educa- 
tion and equipment. Fifty years ago, 
the medical course in most of medical 
schools was one year. The cost of 
tuition, living, books and apparatus was 
comparatively small. In 1870 a medical 
education cost $500.00. Today, the medi- 
cal student must be a high school gradu- 
ate, then have two years of college 
work, four years of medical school work 
and a year or two of hospital work be- 
fore he is qualified to practice. Tuition, 
living expenses, books, instruments and 
all other material which the young 
doctor needs are more expensive than 
they were fifty years ago. A first-class 
medical education today means the in- 
vestment of eight years of time and at 
least $10,000 in money. A man who has 
made this investment can not afford to 
do business in the small town. He must 
Stay in the city where there is an oppor- 
tunity for special work, large practice 
and good fees. Unfortunate, but inevi- 
table—“Health,” Vol. III, No. 1. 


Milbank Memorial Fund Tuberculosis 
Demonstration: Announcement is made 
that Syracuse has been selected as the 
second-class city area for one of the three 
health and tuberculosis demonstrations to 
be made in New York with funds pro- 
vided by the Milbank Memorial Fund. 
Cattaraugus County has already been 
chosen as the area for the demonstration 
in a rural county, and the remaining 
area, which is to be a first-class city, is 
yet to be selected. The three demonstra- 
tions will involve a total appropriation 
by the Fund of between $1,500,000 and 
$2,000,000 during a period of five years.- 
State Charities Aid Assoc. News, New 
York City, January, 1923. 

NORTH DAKOTA 

Child Health Demonstration: It is an- 
nounced that Fargo, North Dakota, has 
been chosen as the city for the first of 
the three five-year child health demon- 
strations to be financed by the Common- 
wealth Fund. Three cities are to be 
chosen, each more or less typical of a 
different section of the country, for the 
carrying out, with the co-operation of 
local officials, of a complete child-health 
program. The committee decided that 
the first demonstration should be made in 
a city in the upper half of the Mississippi 
Valley region, wth a population of 15,000 
to 25,000 and an infant mortality rate of 
approximately 100 per 1,000 live births. 
Dr. William J. French has been chosen 
director of the demonstration at Fargo.— 
Monthly Digest, Nat. Health Council, 
January, 1923; Mother and Child, August, 
1922. 

. PENNSYLVANIA 


State Commissioner of Public Welfare: 
Dr. Ellen C. Potter, now director of the 
Bureau of Children in the State Depart- 
ment of Public Welfare, has been selected 
by Governor-elect Pinchot to serve as 
State Commissioner of Public Walfare. 
Dr. Potter will be the first woman to re- 
ceive an appointment to the cabinet of a 
governor of Pennsylvania.—Philadelphia 
Public Ledger, January 10, 1923. 

“The Associated Medical Clinic’: By 
Horace H. Jenks, M.D., Philadelphia. An 
account of the clinic formed two years 
ago through the co-operation of a num- 
ber of Philadelphia organizations inter- 
ested in child care, to provide facilities 
for giving a thorough physical examina- 
tion to every child referred to them. The 
clinic is now a part of the Department of 
the Prevention of Disease of the Chil- 
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dren’s Hospital, Philadelphia—Mother 
and Child, Washington, D. C., December, 
1922. 

SOUTH CAROLINA 


Cancer’s Death Toll in U. S. One 
Every 6 Minutes: Columbia, S. C., Feb. 
1—Ninety thousand people die from 
cancer in the United States every year, 
or one person every six minutes, Dr. J. 
W. Long, president of the North Carolina 
Medical society, told an audience here 
tonight in an address before the North 
Carolina and South Carolina divisions of 
the American College of Surgeons, on 
control and treatment of the dread dis- 
ease. The death rate from cancer is in- 
creasing at the rate of about 2.5 per cent 
annually, he said. 

The primary cause of cancer is as yet 
one of the unsolved problems, Dr. Long 
said, though the disease is closely asso- 
ciated with chronic irritation. This irri- 
tation may be produced mechanically as 
by means of friction; chemically as from 
acids in the stomach, or from thermic in- 
fluences which may be either heat or 
cold. 

Three remedies were given as follows: 
Operation, themo-cautery, and X-rays 
and radium. 

TENNESSEE 


Health Board Eliminates Two Bu- 
reaus: The venereal disease and the 
oral hygiene departments will be dis- 
continued by the state board of health, 
it is announced. The work of the oral 
hygiene department overlaps that of the 
rural sanitation bureau, while lack of 
co-operation on the part of some of the 
cities of the state is assigned as the 
reason for the elimination of the veneral 
disease bureau. 


FOREIGN 


The Increase of Cancer: London, 
January 1, 1923.—All statistics seem to 
show an apparent increase of cancer. 
The recently issued report of the regis- 
trar-general for Scotland for the year 
1921 gives the mortality due to cancer 
as 122 for each hundred thousand of the 
population, a rate higher than that of 
any previous year. The health officer of 
Kent also states that in 1921 the death 
rate from cancer was the highest on 
record in the county, 133 for each hun- 
dred thousand. In 1910, the rate was 90, 
so that possibly an increase of nearly 
50 per cent has taken place. In both 
Scotland and Kent, cancer caused a 
higher mortality than any other disease 
excepting heart disease, and in the 
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former country the rate exceeded that 
of tuberculosis by 50 per cent. The 
usual factors controlling reports of 
cancer deaths should, of course, be taken 
into consideration—Jour. of the Amer. 
Med. Assoc., January 27, 1923. 


“Child Welfare in Mexico,” by Helen 
Bowyer. Outstanding features of child- 
welfare work in Mexico in 1921, discussed 
in this article were the Child Welfare 
Convention in January, the inauguration 
of school meals for children suffering from 
malnutrition, the National Baby Week, 
the opening of the playground given to 
Mexico City by the American colony, 
and the organization of the Association 
Mexicana Humanitaria, the objects of 
which are similar to those of the Na- 
tional Humane Society in the United 
States.—Bulletin of Pan American Union, 
Washington, December, 1922. 


Dental Clinics in Montevideo: Four 
dental clinics are now in operation in 
Montevideo, according to the chief of 
the Uruguay school medical corps. Dur- 
ing 1921, 1,870 school children were 
treated. So far, treatment has _ been 
limited to children under 12 years of age 
admitted to school during the year.— 
Jour. Amer. Med. Assoc., Chicago, No- 
vember 25, 1922. 


“The Red Cross in Western Russia and 
the Baltic—The Program for a Construc- 
tive Demonstration of Child Health 
Work.” By J. H. M. Knox, M.D., Field 
Medical Director, American Red Cross, 
Paris. 

In addition to its general relief work for 
children in Esthonia, Latvia, and Lithu- 
ania, the American Red Cross has insti- 
tuted an intensive child health program 
in several demonstration centers, with 
the hope that the results obtained in the 
reduction of sickness and of the death 
rate among children will be so striking 
that other similar centers will be opened 
by the people of those countries. Al- 
ready a number of clinics are being main- 
tained entirely by local resources. An 
effort is being made to provide oppor- 
tunities for the training of more nurses. 
The interest of the professors of pediat- 
rics of Universities of Riga, Porpat, 
and Kovno has been enlisted, and they 
will give personal supervision to the 
centers after the Red Cross ceases to 
operate them.—Nation’s Health, Chicago, 
November, 1922. 

“Foundling Hospitals—The Revival of 
an Old Institution to Meet a New Need.” 
By Elizabeth Altmann-Gottheimer. An 
outline of the history of foundling asy- 
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lums and an account of a new movement 
in Germany to provide homes offering 
protection and care to unmarried mothers, 
and refugees for their children until they 
can be entrusted to the care of a 
family—Survey, December 1, 1922. 


GENERAL 


Department of Police, City of Milwaukee, 
Wisconsin. 


February 16, 1923. 


Journal of the American Dental Assoc., 

5 North Wabash Avenue, 

Chicago, Illinois. 
Gentlemen: 

This Department is very anxious to 
locate the present whereabouts of one 
Ben Davis, alias Sam Davis, who is 
wanted here on several warrants charg- 
ing Confidence Game. 

Davis represented himself as being an 


Lower 


Upper 


expert chemist from Germany, with some 
wonderful discoveries for treating leather, 
which he is trying to sell. He enlisted 
money to finance the patents on his 
“Formulas” and, also, defrauded several 
poor people by false representations, as 
a result of which he is now wanted here 
on the above-mentioned criminal war- 
rants. 

The only positive means of identifica- 
tion are in his mouth. He is wearing 
two fixed bridges, a full upper bridge, and 
a lower extension fixed bridge, supported 
by two teeth and one root. These bridges 
were attached by the Carmichael % 
crown attachments, and were used for 
clinical demonstrations. The bridges 
had been set temporarily, so it is ex- 
pected that Davis will appeal to some 
dentist to have the work cemented. 

The accompanying picture shows the 
teeth upon which the bridges were set, 
and will make it easy for any dentist to 
detect this man, who is, undoubtedly, 
practicing a similar game in some other 
part of this country. 
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I would respectfully request that you 
publish this letter in your publication, 
with the notation that, should Davis ap- 
pear at any of the dentist’s offices in this 
country, that the latter immediately 
notify the authorities of his locality. 

I will greatly appreciate your kind 
consideration in this matter, and trust 
that you are willing to accommodate this 
Department. 

Again thanking you, I remain 

Yours very truly, 
J. G. Laubenheimer, 
Chief of Police. 


Surgeons’ “Fee Splitting” Condemned 
by Physician: Council Bluffs, Ia., Jan. 
9—Dr. Allen Craig, associate director of 
the College of Medicine, University of 
Chicago, condemned “fee splitting” at a 
mass-meeting held last night by the 
Iowa-South Dakota American College of 
Surgeons. Such practice, said he, was 
“no more nor less than trafficking in 
human lives.” 


An Animated Cartoon, “The Public 
Health Twins at Work,” has been pro- 
duced by the American Social Hygiene 
Association, and has met with success 
as a motion picture. The “Public Health 
Twins” are Science and Adminstra- 
tion.—Nation’s Health, Chicago, Decem- 
ber 15, 1922. 


DENTAL CORPS ORDERS FROM WAR 
DEPARTMENT 


Army: Major Frederick H. Bockoven 
from duties in Philippine Department 
and upon arrival in United States report 
by telegraph to adjutant general for in- 
structions—Army and Navy Register, 
January 20, 1922. 

Major Earle J. McClung to duty at 
Camp Lewis, Wash., effective upon com- 
pletion of tour of foreign service. 

The promotion of First Lieutenant. 
Forest Vernon Bockey to grade of cap- 
tain from January 6, 1923, is an- 
nounced.—Army and Register, 
February 3, 1923. 

Major Walter S. Smith from duty in 
Philippine Department to duty at Van- 
couver Barracks, Wash. 

Major Gerald D. Byrne from 
Vancouver Barracks, Wash., to duty in 
Philippine Department via _ transport 
from San Francisco about May 8. 

Captain Albert L. Alexander from duty 
at Raritan Arsenal, Metuchen, N. J., to 
New York City and sail on transport to 
leave about March 22 to Porto Rico for 
duty—Army and Navy Register, Febru- 
ary 10, 1923. 
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Announcements 


CALENDAR OF MEETINGS 


NATIONAL SOCIETIES 

American Dental Association, 
10-14, 1923, Cleveland, Ohio. 

American Society of Orthodontists, April 9, 
10, 11, 1923. Edgewater Beach Hotel, Chi- 
cago, Illinois. 

American Medica] Association, June 25 to 
29, 1923, San Francisco, California. 

American Academy of Periodontology, Sep- 
tember 7 and 8, 1923, Statler Hotel, Cleveland, 
Ohio. 

American 
I-xodontists, 
land, Ohio. 

American Dental Society of Europe, August 
1, 2, 3 and 4, 1923, Paris, France. 

National Society of Denture Prosthetists, 
August 27 to September 8, 1923, Cleveland, 
Ohio. 

Research Commission of the American 
Dental Association, September 8, at 8:30 P. M., 
Hollenden Hotel, Cleveland, Ohio. 


September 


Surgeons and 
1923, Cleve- 


Society of Oral 
September 4 to 7, 


Xi Psi Phi, September 7 and 8, 1923, 
Cleveland, Ohio. Headquarters, Winton Hotel. 
STATE. SOCIETIES 

National Capital, first Tuesday of every 
month. 
March 


Michigan, at Detroit (27, 28, 29, 30, 31). 
Vermont, at Burlington (21, 22, 23). 
April 
Alabama, at Birmingham (10, 11, 12). 
Connecticut, at Hartford (19, 20, 21) 
Kentucky, at Louisville (16, 17, 18, 1 
Kansas, at Wichita (9, 10, 11). 
Maryland, at Baltimore (24, 25, 26). 
Mississippi, at Laurel (17, 18, 19). 
Missouri, at St. Louis (16, 17, 18). 
New Jersey, at Trenton (11, 12, 13). 
North Carolina-Virginia, at Pinehurst, N. 
>, (April 30, May 1, 2, 3). 


~ 


Oklahoma, at Oklahoma City, (23, 24, 25). 


Texas, at Fort Worth (16, 17, 18, 19). 


Virginia, and North Carolina, at Pinehurst 
N.C. (April 30, May 1, 2, 3). 
May 
Arkansas, at Little Rock (15, 16, 17). 

Illinois, at Decatur (8, 9, 10). 

Indiana, at Indianapolis (14, 15, 16, 17). 

Iowa, at Des Moines (1, 2, 3). 

Massachusetts, at Boston (2, 3, 4). 

Nebraska, at Omaha (14, 15, 16, 17). 

New York, at New York City, (9, 10, 11, 
12). 

Pennsylvania, at Philadelphia (15, 16, 17) 


South Dakota, at Huron (10, 11, 12). 
Tennessee, at Nashville (2, 3, 4, 5). 
West Virginia, at Wheeling (21, 22, 23). 


June 
California, at San Francisco (11-15). 
Colorado, ‘Troutdale-in-the-pines, (14, 15, 
16). 
Idaho, at Boise. 
Maine, at Augusta (26, 27, 28) 


North Dakota, at Bismarck (5, 6, 7). 
South Carolina, at Myrtle Beach. 
Southern California, at Los Angeles (18, 19, 
20). 
Utah, at Salt Lake City (6, 7, 8, 9). 
Washington, at Walla Walla (11, 12, 13). 
Wyoming, at Laramie (19, 20, 21). 
July 

Montana, at Missoula. 
Wisconsin, at Milwaukee (10, 11, 12.) 

September 
Delaware, at Wilmington (12). 

November 
Arizona, at Chandler (2, 3). 
Georgia, at Athens (7, 8, 9). 


MEETINGS OF 
DENTAL 


STATE BOARD OF 
EXAMINERS 


Iowa, at College of Dentistry, Iowa City, 
May 28. Secretary, C. B. Miller, 726 Fleming 
Bldg., Des Moines, Iowa. 

Kansas, at Wichita, June 18 to 23. Secre- 
tary, G. F. Ambrose, El Dorado, Kansas. 
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Michigan, at Dental College, Ann Arbor, 
June 11 to 16 inclusive. Secretary, B. 5S 
Southerland, 401 Ward Building, Owosso, 
Michigan. 

Mississippi, at Capitol Building, Jackson, 
June 19. Secretary, B. J. Marshall, 6-7 
Turner-Cox Building, Marks, Mississippi. 
Oklahoma, at State Capitol Building, Okla- 
homa City, June 26 to 29 inclusive. Secretary, 
L. M. Doss, 245 American National Bank 
Building, Oklahoma City. 

Texas, at Dallas, June 18 to 21 inclusive 
Secretary, R. L. Rogers, Amarillo, Texas. 
Wisconsin, at Milwaukee, June 25 to 29 in- 
clusive. Secretary, J. L. Blish, Fond du Lac, 
Wisconsin. 


ARKANSAS STATE DENTAL ASSOCIA- 
TION 


The annual meeting of the Arkansas State 
Dental Association will be held at Little 
Rock, Arkansas, May 14, 15 and 16. For 
further information, write 

T. J. NEWMAN, 
Soyle Bldg., Little Rock, Ark. 


MAINE STATE DENTAL SOCIETY 
The annual meeting of the Maine State 
Dental Society wil] be held at Augusta, 
Maine, June 26, 27 and 28, 1923. For 
further information write 
GERALD P. CLIFFORD, 
727 Congress St., Portland, Me. 


OKLAHOMA STATE DENTAL SOCIETY 


The meeting of the Oklahoma State Dental 
Society will be held April 23, 24 and 25 at 
the State Capitol Building, Oklahoma City, 
Oklahoma. 

This meeting will be conducted along the 
line of the original post-graduates’ plan ex- 
cept we will have home talent only. Forty 
clinicians will teach all branches. Out-of- 
state dentists are invited to attend this meeting. 

L. M. Doss, President, 
245 American National Bank Bldg., 
Oklahoma City, Okla. 


ILLINOIS STATE DENTAL SOCIETY 
MEETING 


The fifty-ninth annual meeting of the II- 
linois State Dental Society will be held in 
Decatur, Illinois, May 8, 9 and 10, 1923. 
E. F. HAzey, President, 
608 East Capitol Ave., Springfield, Ill. 
ARTHUR G. SMITH, Secretary, 
511 Central National Bank Bldg., Peoria, IIl. 


NORTH DAKOTA STATE 


ASSOCIATION 


DENTAL 


The North Dakota State Dental Association 
will hold its eighteenth annual meeting at Bis- 
marck, North Dakota, on June 5, 6, and 7, 
1923. Headquarters will be at the Hotel Mc- 
Kenzie and the convention will be held in the 
Masonic Temple. 

A cordial invitation is extended to all ethical 
practitioners. 

C. D. Price, Secretary, 
539 deLendrecie Bldg., Fargo, No. Dak. 


DENTAL HYGIENISTS’ ASSOCIATION 
OF THE STATE OF NEW YORK 
The third annual meeting of the Dental 

Hygienists’ Association of the State of New 
York will be held at the Hotel Commodore, 
New York City, Monday and ‘Tuesday, May 
7 and 8, 1923. As the meeting of the Dental 
Society of the State of New York is to be 
held on May 9 and 12, it is hoped that 
ethical dentists and dental hygienists will at- 
tend both meetings. A cordial invitation is 
extended to all those who are interested in 
cral hygiene to attend the sessions on Tues- 
day, particularly the clinics which are planned 
to be unusually helpful. 

The exhibits will be in charge of the Ex- 
hibit Committee, Frieda Baum, Chairman, 
863 Melrose Avenue, New York City.  Ex- 
hibitors are urged to secure space early. 

The Entertainment Committee, Hazel Allyn, 
Chairman, 140 East 80th Street, New York 
City, will endeavor to provide a bureau ot 
information and_ offer suggestions for the 
visiting dental hygienists. 

Full particulars of the meeting may be ob- 
tained from Leona Barish, Chairman, Con- 
vention Committee, 302 Central Park West, 
New York City. 

The program is as follows: 

Monpay, May 7, 1923 

9 A. M. Executive meeting. 

10 A. M. Business meeting. 
dress by the president. 

12:30 P. M. Informal 
talks by Dental Hygienists. 
evening for amusement. 

Turspay, May 8, 1923 

9:30 A. M. 

ot officers. 


Opening ad- 


luncheon. Short 
Afternoon and 


Business meeting. Election 


10:30 A. M. Open meeting. Short talks 
by well known people. 

2:00 to 5:00 P. M. Clinics. 

6:30 P. M. Dinner. Speakers. 


MILprRED FARMER STAHL, President, 
KATHERINE F. Hows, Secretary. 


10, 11, 
», 17) 
23), 
4, 15, 
22) 
8, 19, 
9), 
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INTER-STATE DENTAL ASSOCIATION 


The tenth anniversary session of the Inter- 
State Dental Association will be held July 
10, 11, 12 and 13, 1923 at the Bay Shore 
Hotel, Buckroe Beach, Virginia. 


WISCONSIN BOARD OF DENTAL 


EXAMINERS 


The Wisconsin Board of Dental Examiners 
will hold an examination for dentists and den- 
tal hygienists on June 25, 26, 27, 28 and 29, 
1923 in Milwaukee. 

All applications to take these examinations 
must be made on blanks supplied by the secre- 
tary and should be filed at least fifteen days 
before the examination. 

For further information and blanks address, 

J. L. Buisu, D.D.S. Secretary, 
Fond du Lac, Wis 


IOWA STATE DENTAL BOARD 


The Iowa State Board of Dental Examiners 
will meet for the purpose of examining candi- 
dates for a license to practice in Iowa, at Iowa 
City, College of Dentistry, beginning Monday 
May 28, 1923, at 9 A. M. An examination 
for dental hygienists will be given. For 
further information and application blanks ad- 
dress, 

C. B. Secretary, 
726 Fleming Bldg., Des Moines, Ia. 


The Journal of the American Dental Association 


OKLAHOMA STATE BOARD OF 
DENTAL EXAMINERS 


The next meeting of the Oklahoma State 
Board of Dental Examiners will be held at the 
State Capitol Building, Oklahoma City, Okla- 
homa, June 26 to 29 inclusive. 

L. M. Doss, Secretary, 
245 American National Bank Bldg, 
Oklahoma City, Okla, 


KANSAS STATE BOARD OF DENTAL 
EXAMINERS 

The Kansas State Board of Dental Ex- 

aminers will meet in Wichita, Kansas, June 18 

to 23, 1923. Graduates from Class C Colleges 

will not be eligible to take the examination. 
For further information, write, 

G. F. AMBROSE, Secretary, 
El Dorado, Kansas. 


XI PSI PHI ALUMNI 


The Xi Psi Phi Alumni of Pennsylvania, 
New York, New Jersey and Delaware will 
kindly communicate with either of the follow- 
ing, giving name of college, chapter and date 
of graduation: 

Wn. C. T. BAverte, D.D.S., Zeta Chapter, 
Flanders Bldg., Philadelphia, Pa. 

JouHn BurKHARDT, D.D.S., Pi Chapter, 

842 N. 24th St., Philadelphia, Pa. 

Puuie H. Woop, D.D.S., Gamma Chapter, 
4939 Chestnut St., Philadelphia, Pa. 


NEW BOOKS RECEIVED FOR THE LIBRARY OF THE JOURNAL OF THE 
AMERICAN DENTAL ASSOCIATION 


The Journal of the American Dental As- 
sociation promptly acknowledges here the re- 
ceipt of new publications. Books selected from 
those named on this list are reviewed below. 
Reviews are matter-of-fact statements of the 
nature and contents of the publications re- 
ferred to and are intended solely to guide 
possible purchasers. 

Standard Dental Dictionary. Louis Ottofy, 
D.D.S.,M.D. Reporter of the Commission on 
Nomenclature, International Dental Federa- 
tion; Member of the American Philogical 
Association and of the American Dental As- 
sociation; Dean American College of Dental 
Surgery, Etc. Publishers, Laird & Lee, Inc., 
Chicago, Illinois, 480 pages, 62 illustrations. 
Price $5.00. 


Crown—-  Bridge- Porcelain—-Work. 
George Evans, D.D.S, F.A.A.D.S., New York 
State Board Dental Examiners; Formerly 
Clinical Professor College of Dental and Oral 
Surgery, New York; Lecturer Baltimore Col- 
lege of Dental Surgery; Post-Graduates Lec- 
turer Royal College of Dentistry, Toronto, 
Canada, Etc. Publishers, P. Blakiston’s Son 
& Company, Philadelphia, Pennsylvania. 
Ninth Edition, Revised, with 1069  illustra- 
tions and several plates. 

The Dental Radiogram and the Science of 
Interpretation. Frank Earl Browning, M.D. 
Captain, M.C. (Late U. S. Army). A text- 
book for students and practitioners of den- 
tistry and medicine. Publishers, EF. J. Hendrick- 
son Company, New York, New York. First 
Edition, with 142 illustrations. Price $3.50. 
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